PCI 



WORLD INTELLECTUAL PROPERTY ORGANIZATION 
Intentatioiial Bureau 




INTERNATIONAL APPLICATION PUBUSHED UNDER THE PATENT CXDOPERATION TREATY (PCT) 



(51) International Patoit ClassiScation ^ : 

C07D 243/12, 403/12, A61K 31/55 



Al 



(11) International PabDcation Nomber: WO 94/25445 

(43) IntOTiational Publication Date: 10 November 1994 (lO.llM) 



(21) Intematioiial AppBcatkm Nambcn PCr/EP94A)12S3 

(22) Intematiottal Fmng Date: 22 Apnl 1994 (22.04M) 



(30) Priority Data: 
930842U 



23 Apni 1993 (23X)4.93) 



GB 



(71) Applicant (for all designated States except US): GLAXO S J*A. 

[IT/rri; via Alessandro Fleming. 2, 1-37100 Vciona (IT). 

(72) Inventors; and 

(75) Inventors/Applicants (for t/5 on/y>: TRANQUHUNI. Maria, 
Elvira [iV/l'lJ; Glaxo S^)^., Alessandro Fleming, 2, 
1-37100 Verona (IT). FINI2IA, Gabriella UCT/TT]; Glaxo 
S.pJ\., Via Alessandro Fleming, 2, 1-37100 Verona (IT). 
URSINI, AntoneOa [U/flj; Glaxo S.p^ Via Alessandro 
Fleming. 2, 1-37100 Verona (IT). 

(74) Agoits: BREWER. ChristDpher, Laurence et aL; Glaxo Hold- 
ings pk, Glaxo House, Berkeley Avenue. Greenfoid, N£d- 
dlesex UB6 ONN (GB). 



(81) Designated States: AT, AU, BB, BG. BR. BY. CA, CH, CN, 
CZ. DE. DK, ES, FI, GB, GE. HU. JP. KG. KP. KR. 
K2, LK, LU, LV. MD. MG. MN. MW, NL. NO, NZ. PU 
FT, RO, RU, SO, SE. SI. SK. TJ, TT. UA, US. U2, VN. 
European psxeat (AT, BE. C3i, DE, DK. ES, FR, GB, GR, 
IE. rr, LU. MC. NL, PT. SE). OAH patent (BF. BJ. CF, 
CG. a. 04. GA, (jN, ML, MR. NE. SN, TD, TG). 



Published 

With mzemational search report. 



(54)Tltk: 1,5-BENZ0DL\2EPINES USEFUL AS GASTRIN OR CCK-ANTAGONISTS 

R 



^ I ) — NHOOXR 



(I) 



(57) Abstract 



Compounds of formula (I) wherein R' represents a Cs-Tcydoalkyl, Ci-n bridged cycloalkyl or Ci.6alkyl groq> which aUcyl groi^ 
may be substituted by a hydroxy. Ci.4aIkoxy, pbsnyl, Ci-dalkoxycarbonyl, Ca-Tcycloalkyl, or €7-11 bridged cycloalkyl grot^; R^ represents 
a substituted or unsubsdtuted pben^ group wherein the subsdtuents may be 1 or 2 of halo, Ci-4alkyl. nitro, cyano, trifluoromethyl, 
triflucranethoxy. Ci.4alkylthio or (OJWoR* wherein R-* is hydroxy, Ci-4aIkoxy. CChR^, NR^R* SOiNR^R^ OONR^OzR^, or R* 
represents a tetrazole, caxboxamidotetrazole or 3-trifluoromethyi-1.2-4-triazole group, which groq>s may be substituted on one of the nitrogen 
atoms by a Ci.4alkyl group; R^ represents C3.7cycloalkyl, C701 bridged cycloalkyl or Ci.«alkyl which alkyl group may be substituted by 
a phenyl. C3.7cydoaIkyl or C7.U bridged cycloalkyl group; R^ represents hydrogen or a Ci.4alkyl group; R^ independently represents 
hydrogen or a C].4alkyl group or the group S02C^3 ; R^ represents Ci.4alkyl; R^ represents hydrogen or a halogen atom; m is zero. 1 
or 2; X represents oxygen or NH; n is zero or 1; and phaimaceutically acceptable salts thereof having gastrin and/or CCK-B antagonist 
activity. 
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1,5-BENZODIAZEPINES USEFUL. AS GASTRINOR CCK-ANTAGONISTS 

This invention relates to novel I.S-benzodiazepine derivatives, to processes for 
their preparation, to phamnaceutical compositions containing them and to their 
5 use in medicine. 

Cholecystokinins (CCK) and gastrin are stmcturally related peptides which exist 
in gastrointestinal tissue and in the central nervous system. Cholecystokinins 
include CCK-33, a neuropeptide of thirty-three amino acids in its originally 
10 isolated form, its carboxy terminal octapeptide, CCK-8 (also a naturally- 
occurring neuropeptide), and 39- and 12-amino acid forms. Gastrin occurs in 
34-. 17- and 14- amino acid forms, with the miniumum active sequence being 
the C-terminal tetrapeptide, Trp-Met-Asp-Phe-NH2(CCK-4). which is the 
common structual element shared by both CCK and gastrin. 

15 

CCK and gastrin are gastrointestinal hormones and neurotransmitters in the 
neural and peripheral systems and perform their respective biological roles by 
binding to particular receptors located at various sites throughout the body. 

20 There are at least two subtypes of cholecystokinin receptors termed CCK-A and 
CCK-B and both are found in the periphery and in the central nervous system. 
CCK and gastrin receptor antagonists have been disclosed for preventing and 
treating CCK-related and/or gastrin related disorders of the gastrointestinal and 
central nervous systems of animals, and more particularly humans. 

25 

US Patent No. 4,988,692 describes a group of 3-acylamino 1-alkyl-5-phenyl 1,5- 
benzodiazepine derivatives as cholecystokinin antagonists. Further the 
specification teaches that the compounds have a significantly greater affinity for 
the CCK-A receptor over the CCK-B receptor. 

30 

We have newfound a novel group of 1,5-benzodiazepine 

compounds Vi/hidh are potent and specific antagonists of gastrin and/or CCK 

and in particular antagonists of gastrin and /or CCK at the CCK-B receptor. 

35 
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Thus, the invention provides compounds of general formula (!) 



R 




5 wherein 

r1 represents a C3-7cycloalkyl.C7.11 bridgedcycloalkyi or C^.e^lkyl O^oup 
which alkyi group may be substituted by a hydroxy, C^^alkoxy, phenyl. 
Ci^alkoxycarbonyl, C3.7cycloalkyl. orC7.-|-| bridgedcycloalkyi group; 
r2 represents a substituted or unsubstituted phenyl group (wherein the 

10 substituents may be 1 or 2 of halo. Ci_4alkyl, nitro, cyano, trifluoromethyl, 
trifluoromethoxy , C-j .4alkylthio or (CH2)n wherein is hydroxy, 
Ci .4alkoxy, COaR^. NR5r6, SOsNR^COR^. CONR^SOsR^. or R^ represents a 
tetrazole. carboxamidotetrazole or 3-trifluoromethyl-1 ,2-4-tria2ole group, which 
groups may be substituted on one of the nitrogen atoms by a C^^alkyl group; 

15 R^ represents C3.7cycloalkyl. Cy,^^ bridged cycloalkyi or Ci.ealkyl which alky! 
group may be substituted by a phenyl, C3.7cycloalkyl or C7.11 bridged cycloalkyi 
group; 

r5 represents hydrogen or a C-|.4alkyl group; 

r6 independently represents hydrogen or a C-| .4alkyl group or the group 
20 SO2CF3; 

R^ represents Ci^alkyl; 

r8 represents hydrogen or a halogen atom; m is zero, 1 or 2; 
X represents oxygen or NH; 

n is zero or 1 ; and pharmaceutically acceptable salts and solvates thereof. 

25 \ 

It will be appreciated that compounds of formula (I) wherein the groups R^ and 
R^ are different possess at least one asymmetric cariDon atom (namely the 
carbon atom occupying the 3-position of the diazepine ring) and the invention 
includes all such stereoisomers and mixtures thereof including the racemates. 

30 



WOJ>4y25445 



PCT/EPM/01253 



3 

In the cx)mpounds of formula (I) *alkyr when used as a substituent or part of a 
substituent group means that the group may be straight or branched. Thus;Ci. 
6 alkyl includes methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl or tert-butyl, 
n-pentyl, isopentyl neopentyl, n-hexyl, isohexyl, 1,3-dimethylbutyl. 3.3- 
5 dimethylbutyl, 2,3-dimethyibutyl. 

For the groups and the term Ca.ycycloalkyl as a group or part of a group 
refers to a monocyclic alkyl group such as cyclopropyl. cylobutyl, cyclopentyl. 
- cyclohexyl or cycloheptyl. The term C7-1 1 bridged cycloalkyi as group or part of 
10 a group refers to groups such adamantyl, norbornanyl or norbornenyl. 

Halogen in the definition of compounds of formula (I) may represent a fluoro, 
chloro, bromo or iodo substituent. 

1 5 When r2 Is a phenyl group substituted by a single substituent this may be in the 
ortho, para or more preferably in the meta position. 

When r8 is halogen this is preferably chlorine or fluorine. 

20 When m is 1 or 2 the halogen atom(s) e.g. chlorine or fluorine are preferably in 
the 7 and/or 8 positions. 

When rI represents an alkyl group substituted by a hydroxyl group this is 
preferably a C2-62ilkyl group substituted by hydroxy. Examples of such groups 
25 include 2-hydroxyethyl, 3-hydroxypropyl. 2-hydroxypropyl. 2-hydroxy-3- 
methylbutyl and 2-hydroxy-3,3-dimethylbutyl. 

When R"! and/or R^ represents an alkyl group substituted by a Ca.ycycloalkyI 
group this may be for example a C2-3alkyl group such as ethyl or 1- 
30 methylethyl. substituted by a Ca.ycycloalkyl group such as cyclopentyl. 

When R"! and/or R^ is a bridged C7.1 1 cycloalkyi group this may be for example 
an adamantyl group such as 1 -adamantyl or 2-adamantyl group or a 2- 
norbomanyl group. 
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When R'' and/or is an alkyi group substituted by a bridged C7.-1 icycloaikyl 
group this is preferably an ethyl group or more especially a methyl group 
substituted by a bridged C7--1 1 cycloalkyi group. Examples of suitable bridged 
cycloalkyi groups include adamantyl such as 1-adamantyl or 2-adamantyl. 2- 
5 norbomanyl or 5-norbornenyl. 

When R"! is alkyI substituted by phenyl this may be for example benzyl or 
phenethyl. 

10 When R^ is alkyl substituted by alkoxycarbonyl this is may be for example 
Ci.3alkyl such as methyl, ethyl substituted by alkoxycarbonyl such 
methoxycarbonyl. ethoxycarbonyl or t-butoxycarbonyl. 



15 



20 



When R^ represents a tetrazole group suitable examples include 



N-N N=N 

-</ II - -<N I 

N-N N-N 

R I « 



When R'* represents a carboxamidotetrazole grouping suitable examples 
include 



N-N ,N=N 

CX)NH— (/ 11 or OONH— (\ | 

N-N N-N 

i' i' 



25 



When R"^ represents a 3-trifluoromethyl 1 ,2,4-triazole grouping suitable 
examples include 
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R 



N N N N- 



i N 



I. 

R . 

The group has the meanings defined above. It will be appreciated that when 
represents a hydrogen atom the various isomers for each heterocyclic group 
5 are tautomers of that heterocyclic group and all tautomers are included where 
the formula shows a single tautomer. 

Examples of suitable R^ groups include adamantyl. norbornanyl, phenethyl, 
C^^e^'M ^'Q' niethyl. propyl, isopropyl. butyl, 3-methylbutyl, 3,3-dimethylbutyl, 

10 C2-6hydroxyalkyl e.g. 2-hydroxyethyl, 3-hydroxypropyl. 2-hydroxpropyl, 2- 
hydroxy-3-methylbutyl or 2-hydroxy-3.3-dimethylbutyl. C5.7cycloalkyl e.g. 
cyclohexyl, Ci.2alkyl substituted by a bridged Cy.iocycloalkyI group e.g. 2- 
norbornanylmethyl, 5-norbornenylmethyl, 2-adamantylmethyl, 2-adamantylethyl. 
2-(1-adamantyl)ethyl, 1-adamantylmethyl, alkoxycarbonylalkyi, e.g. 

15 ethoxycarbonylethyl,2-methoxyethyl, or 2-cyclopentylethyl or cyclohexylmethyl. 

Examples of suitable R^ groups include Ci^alkyl e.g. methyl. 3,methylbutyl, 3,3- 
dimethylbutyl, C5.7cycloalkyl e.g. cyclohexyl, C7.10 bridged cycloalkyi e.g. 
adamantyl or norbornanyl, or C^,^\kyl substituted by Cs^ycydoalkyl, C7.-10 
20 bridged cycloalkyi e.g. 1-adamantylmethyl or cyclohexylmethyl. 

Examples of suitable R^ groups include phenyl optionally substituted by 
bromine, chlorine, fluorine, methyl methoxy. methylthio, trifluoromethyl, cyano, 
dimethylaminp, C02R^ wherein R^ is hydrogen or ethyl, NHSO2CF3, 
25 SO2NHCOCH3, CONHNSO2CH3, 



N-N 



_J-?^ CX)NH-</ 11 -^N^CF^ 

I 



N-N . . f"^ I 



H H . H 
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A preferred class of compounds of formula (I) are those wherein the groups R"" 
and have different meanings. 

A further preferred class of compound of formula (I) are those where X is the 
5 group NH. 

Particularly convenient groups include methyl, propyl, isopropyl, butyl, 3- 
methylbutyl, 3,3-dimethyl butyl, 2-hydroxyethyl, 3-hydroxypropyl, methoxyethyl, 
ethoxycarbonylethyl, cyclohexyl or 1-adamantylmethyl. 

10 

Particularly convenient R^ groups include 1-adamantyl, 1-adamantylmethyl, 
cyclohexylmethyl or 3-methylbutyl. More preferably R^ represents 1-adamantyl 
or 1-adamantylmethyl. 

1 5 Particularly convenient R^ groups Include phenyl or phenyl substituted by 
methyl, methoxy, dimethylamino, fluoro, CO2H, CO2C2H5 or 5-1 H-tetrazolyl. 

A preferred class of compounds of formula (1) are those wherein R^ represents 
methyl, 3-methylbutyl, C2.3hydroxyalkyl, e.g. 2-hydroxyethyl or 3-hydroxypropyl, 
20 2-ethoxycarbonylethyl, 2-methoxyethyl or cyclohexyl and R® represents 1- 
adamantyl or 1-adamantylmethyl. 

A further preferred class of compounds are those wherein R^ is phenyl 
optionally substituted by methyl, methoxy, dimethylamino, fluoro or carboxy. 

25 

Compounds of formula (I) wherein R^ represents hydrogen represent yet a 
further preferred class of compound. 

A particularly preferred class of compounds of formula (I) are those wherein R^ 
30 represents methyl, 3-methylbutyl, 2-hydroxyethyl, 3-hydroxypropyl. 2- 
ethoxycarbonylethyl, 2-methoxyethyl or cyclohexyl and R^ represents 1 - 
adamantylmethyl. Within this dass especially preferred compounds include 
those virtierein , R^ represents phenyl optionally substituted by methyl, R^ 
represents hydrogen and X represents NH. 

•35 
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A further particularly preferred class of compounds are those wherein is 
methyl and Is 1-adamantyl. Within this class especailly preferred compounds 
include those wherein R^ represents hydrogen X represents NH and R^ 
represents phenyl optionally substutiuted by methyl, fluoro or carboxy. 

5 

Particularly preferred compouiids: 

N-[1 -(AdamantylmethyO-2,4-dioxo-5-(2-hydroxyethyl)-2,3.4,5-tetrahydro-1 H-1 .5- 
benzodia2epin-3-yl]-N'-phenylurea; 

N-[1 -(1 -Adamantyl)methyl-2,4-dioxo-5-(2-methoxyethyl)-2.3.4,5-tetrahydro-1 H- 
10 benzodiazepin-3-yll-N'-phenylurea : 

.(1 .Adamantylmethyl)-2,4-dioxo-5-(3-methylbut-1 -yl)-2,3,4,5-tetrahydro-1 H- 
1,5-benzodiazepine-3-yl]-N'-phenylurea. 

N-[1-(1-Adamantylmethyl)-2,4-dioxo-5-(cyclohexyl)-2,3.4,5-tetrahydro-1H-1,5- 

benzodiazepine-3-yI]-N'-phenylurea. 
1 5 N-[1 -AdamantylmethyI)-2.4-dioxo-5-(3-methylbut-1 -yl)-2,3,4,5-tetrahydro-1 H- 

1,5-benzodiazepine-3-yl]-N'-[3-(N,N-dimethylamino)phenylurea. 

N-[1-Adamantylmethyl)-3-I3{N,N-dimethylamino)phenyloxycarbonyl)amino-2,4- 

dioxo-5-(3-methylbut-1 -yO-2,3,4,5-tetrahydrD-1 H-1 ,5-benzodiazepine. 

N-[1-(Adamantylmethyl)-2,4-dioxo-5-(3-hydroxypropyl)-2,3,4,5-tetrahydro-1H- 
20 1 ,5-benzodlazepin-3-yl]-N'-phenylurea; 

N-[1-(Adamantylmethyl)-2.4-dioxo-5-(2-ethoxycarbonylethyl)-2,3,4,5-tetrahydro- 

1 H-1 ,5-benzodiazepin-3-yl]-N'-phenylurea, and enantiomers thereof. 

Further particularly preferred compounds Include: 
25 1 -(1 -Adamantan-1 -yl-5-methyl-2.4-dioxo-2,3.4,5-tetrahydro-1 H- 

benzo[b]I1 ,4]diazepine-3-yl)-3-m-tolyl-urea; 

1 -(1 -Adamantan-1-yl-5-methyl-2,4-dloxo-2,3,4,5-tetrahydro-1 H- 

benzo[b](1 ,4]diazepine-3-yl)-3(4-fluoro-phenyl)-urea; 

3-[3-(1 -Adamantan-1 -yl-5-methyl-2,4-dioxo-2,3,4,5-tetrahydro-1 H- 
30 benzo[b][1 ,4]diazepine-3-yl}-ureido]benzoic acid; and more especially 

enantiomers thereof. 

The pharmaceuticaliy acceptable salts of the compounds of formula (I) include 
conventional salts formed for example from pharmaceuticaliy acceptable 
35 inorganic or organic adds as well as quaternary ammonium add addition salts. 
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Examples of suitable salts include hydrochloric, hydrobromic, sulphuric, 
phosphoric, nitric, perchloric, fumaric, acetic, propionic, succinic, glycolic, formic, 
lactic, maleic, tartaric, citric, pamoic. malonic. hydroxymaleic, phenylacetic, 
glutamic, benzoic, salicylic, fumaric, toluenesulphonic. methanesulphonic. 
5 naphthalene-2-sulphonic, benzenesulphonic and the like. Other acids such as 
oxalic, while not in themselves pharmaceutically acceptable, may be useful in 
the preparation of salts useful as intermediates in obtaining the compounds of 
the invention and their pharmaceutically acceptable salts. 

10 The compounds of formula (I) in which r5 represents hydrogen may form 
pharmaceutically acceptable salts with suitable cations. Suitable 
pharniaceutically acceptable cations include alkali metal (e.g. sodium or 
potassium) and alkaline earth metal (e.g calcium or magnesium) cations. 

1 5 References hereinafter to a compound according to the invention includes both 
compounds of formula (I) and their phanmaceutically acceptable salts and 
solvates. ; 

The compounds of the invention are potent and specific antagonists of gastrin 
20 and/or CCK. The compounds of the invention have been shown to be 

antagonists of CCK, particularly at CCK-B receptors as demonstrated for 
example by the compound's ability to inhibit the contractile actions of CCK-4 in 
the presence of a CCK-A antagonist, in the guinea-pig isolated ileum 
longitudinal muscle- myenteric plexus. 

25 

The compounds of the invention have also been shown to be antagonists of 
gastrin as demonstrated by their ability to inhibit pentagastrin-stimulated add 
secretion from rat isolated gastric mucosa using the procedure described by J. J. 
Reeves and R. Stables in Br. J. Pharmac. 1 985, fi£. p.677-684. 

30 

Compounds of the invention have also been found to have a significantly 
weaker activity at CCK-A receptors compared with their activity at gastrin and/or 
CCK-B receptors, as demonstrated by their ability to inhibit the contractile 
activity of CCK-8 in guinea-pig isolated ileum longitudinal muscle-myenteric 
'35 plexus. 
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The preparation and use of guinea-pig isolated ileum longitudinal muscle- 
myenteric plexus has been described by K-H Buchheit et al in Nauyn- 
Schmeideberg's Arch. Pharmacol. (1985), 329. p36-41 and by V.L Lucaites et 
5 al (1 991 ) in J. Pharmacol. Exp. Ther., 256, 695-703. 

The greater affinity of the compounds of the invention for the CCK-B receptor 
over the CCK-A receptor has also been established using the CCK receptor 
binding assays described by G Dal Forno et al., J. Pharmcol. Exp & Ther. 221, 
10 1056-1063, 1992. 

The compounds of the invention are therefore useful for the treatment and/or 
prevention of disorders in mammals, especially humans, where modification of 
the effects of gastrin or CCK is of therapeutic benefit. Thus the compounds of 

15 the invention are useful for the treatment of central nervous system disorders 
where CCK and/or gastrin are involved. For example anxiety disorders 
(including panic disorder, agoraphobia, social phobia, simple phobia, obsessive 
compulsive disorders, post traumatic stress disorder, and general anxiety 
disorder), tardive dyskinesia, depression, Parkinson's disease or psychosis. The 

20 compounds of the invention are also useful for the treatment of gastrointestinal 
disorders especially those where there is an advantage in lowering gastric 
acidity. Such disorders include peptic ulceration, reflux oesophagitis and 
Zollinger Ellison syndrome. They may also be useful for the treatment of 
gastrointestinal disorders such as irritable bowel syndrome, excess pancreatic 

25 secretion, acute pancreatitis, motility disorders, antral G cell hyperplasia, fundic 
mucosal hyperplasia or gastrointestinal neoplasms. They may also be useful for 
the treatment of dependency on drugs or substances of abuse and withdrawal, 
Gilles de la Tourette syndrome, or dysfunction of appetite regulatory systems; 
as well as the treatment of certain tumours of the lower oesophagus, stomach, 

30 intestines and colon. Compounds of the invention are also useful for directly 
inducing analgesia, or enhancing opiate or non-opiate mediated analgesia, as 
well as anaesthesia or loss of the sensation of pain. 
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The invention therefore provides a compound of formula (I) or a 
pharmaceuticalty acceptable salt or solvate thereof for use in therapy, in 
particular in human medicine. 

5 According to another aspect the invention provides the use of a compound of 
formula (I) or a pharmaceutically acceptable salt or solvate thereof for the 
manufacture of a medicament for the treatment of conditions where modification 
of the effects of gastrin and/or CCK is of therapeutic benefit. 

1 0 According to a further aspect of the invention we provide a method for the 
treatment of a mammal, including man, in particular in the treatment of 
conditions where modification of the effects of gastrin and/or CCK is of 
therapeutic benefit which method comprises administering an effective amount 
of a compound of formula (1) or a pharmaceutically acceptable salt or solvate 

1 5 thereof to the patient 

It will be appreciated by those skilled in the art that reference herein to treatment 
extends to prophylaxis as well as the treatment of established diseases or 
symptoms. 

20 

It will further be appreciated that the amount of a compound of the invention 
required for use in treatment will vary with the nature of the condition being 
treated and the age and the condition of the patient and will be ultimately at the 
discretion of the attendant physician or veterinarian. In general however doses 
25 employed for adult human treatment will typically be in the range of 0.01 - 
2000mg per day e.g 0.01 -SOOmg per day. 

The desired dose may conveniently be presented in a single dose or as divided 
doses administered at appropriate intervals, for example as two, three, four or 
30 more sub-doses per day. 

Because the compounds of the invention antagonise the function of CCK in 
animals, they may also be used as feed additives to increase the food intake in 
animals in daily dosages of around 1 mg/kg to 1 0mg/kg. 

.35 
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While it is possible that, for use in therapy, a compound of the invention may be 
administered as the raw chemical it is preferable to present the active ingredient 
as a pharmaceutical formulation. 

5 The invention thus further provides a pharmaceutical formulation comprising a 
compound of fomiula (I) or a pharmaceutically acceptable salt thereof together 
with one or more pharmaceutically acceptable carriers therefor and, optionally, 
other therapeutic and/or prophylactic ingredients. The carrier(s) must be 
'acceptable* in the sense of being compatible with the other ingredients of the 
1 0 formulation and not deleterious to the recipient thereof. 

The compositions of the invention include those in a form especially formulated 
for oral, buccal, parenteral, implant, or rectal administration. Oral administration 
is preferred. 

15 

Tablets and capsules for oral administration may contain conventional 
excipients such as binding agents, for example, syrup, accacia. gelatin, sorbitol, 
tragacanth, hydroxypropyl cellulose, mucilage of starch or polyvinylpyrrolidone; 
fillers, for example, lactose, sugar, microcrystalline cellulose, maize-starch, 

20 calcium phosphate or sorbitol; lubricants, for example, hydrogenated vegetable 
oils, magnesium stearate, stearic acid, talc, polyethylene glycol or silica; 
disintegrants, for example, potato starch or sodium starch glycollate, or wetting 
agents such as sodium lauryl sulphate. The tablets may be coated according to 
methods well known in the art. Oral liquid preparations may be in the form of, 

25 for example, aqueous or oily suspensions, solutions emulsions, syrups or elixirs, 
or may be presented as a dry product for constitution with water or other 
suitable vehicle before use. Such liquid preparations may contain conventional 
additives such as suspending agents, for example, sorbitol syrup, methyl 
cellulose, glucose/sugar syrup, gelatin, hydroxyethylcellulose, carboxymethyl 

30 cellulose, aluminium stearate gel or hydrogenated edible fats; emulsifying 
agents, for example, lecithin, soititan mono-oleate or acacia; non-aqueous 
vehicles (which may include edible oils), for example, almond oil, fractionated 
coconut oil. oily esters, propylene glycol or ethyl alcohol; and preservatives, for 
example, methyl or propyl c-hydroxybenzoates or sorbic acid. The 
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compositions may also be formulated as suppositories, e.g. containing 
conventional suppository bases such as cocoa butter or other glycerides. 

For buccal administration the composition may take the form of tablets or 
5 lozenges formulated in conventional manner. 

The composition according to the invention may be formulated for parenteral 
administration by injection or continuous infusion. Formulations for injection 
may be presented in unit dose form in prefilled syringes, vials and ampoules, or 

10 in multi-dose containers v\rfth an added preservative. The compositions may 
take such forms as suspensions, solutions, or emulsions in oily or aqueous 
vehicles, and may contain formulatory agents such as suspending, stabilising 
and/or dispersing agents. Alternatively the active ingredient may be in powder 
fomi which may be obtained by freeze drying for constitution with a suitable 

15 vehicle, e.g. sterile, pyrogen-free water, before use. 

The composition according to the invention may also be formulated as a depot 
preparation. Such long acting formulations may be administered by 
implantation (for example subcutaneously or intramuscularly) or by 
20 intramuscular injection. Thus for example, the compounds of the invention may 
be formulated with suitable polymeric or hydrophobic materials (for example as 
an emulsion in an acceptable oil) or ion exchange resins, or as sparingly soluble 
derivatives, for example, as a sparingly soluble salt. 

25 The compositions according to the invention may contain between 0.1 - 99% of 
the active ingredient, conveniently from 30-95% for tablets and capsules and 3- 
50% for liquid preparations. 

Compounds of general formula (1) may be prepared by reacting the amine (II) 
30 wherein R\ and m are as defined in formula (I). 
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or with an isocyanate R^NCO. or a compound R^XCOCI wherein and X have 
the meaning defined above. 

5 

The reaction conveniently takes place in the presence of a suitable solvent such 
as a halohydrocarbon (e.g. dichloromethane), an ether (e.g tetrahydrofuran) or 
a nitrile (e.g. acetonitrile) or a mixture thereof at a temperature in the range of 
OOC to 800C. 

0 

Compounds of formula (11) may be prepared by reduction of compounds of 
formula (III) 




The reduction may be carried out using zinc and acetic acid and at a 
temperature within the range of 0-500. Alternatively the reduction may be 
carried out using ammonium formate and palladium on charcoal in a solvent 
such as methanol. 

Compounds of formula (III) may be prepared by reaction of the ortho- 
phenyienediamine (IV) with the diacid chloride (V), in a suitable solvent such as 
an ether e.g. tetrahydrofuran or ethyl acetate 
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I 

R 




(V) 

(IV) 



Compounds of formula (IV) are either known compounds or may be prepared by 
analogous methods. Thus for example a compound of formula (IV) may be 
5 prepared by alkylation of the amine (VI). 




(Vi) 

Thus the amine (VI) may be reacted with the compound R'' Y, in which Y is 
10 chlorine or bromine, optionally in the presence of sodium iodide in a solvent 
such as N,N-dimethylformamide. 

Compounds of formula (IV) where in R'' is an optionally substituted alkyi group, 
may also be prepared from compound (VI) by reaction with a suitable aldehyde 
15 or ketone with concomitant or subsequent reduction of the reaction product. 

Compounds of formula (I) wherein R^ or R^ is an optionally substituted alkyI 
group may be prepared by alkylation of a compound corresponding to that of 
formula (I) but wherein R^ or R^ represents hydrogen. The alkylation process 

20 may be carried out using an appropriate compound R'*Y or R^Y wherein Y is a 
leaving group e.g. bromine In the presence of a suitable base and in an aprotic 
solvent. Thus for example the reaction may be carried out using sodium hydride 
as the base in a solvent such as.N,N-dimethyiformamide. Alternatively the 
reaction may be carried out in a solvent such as a ketone e.g. acetone and in 

25 the presence of an alkali metal carbonate e.g. sodium or potassium carbonate. 
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Compounds of formula (I) may also be converted into other compounds of the 
invention. 

Thus compounds of formula (I) wherein r2 is a phenyl group substituted by a 
5 caitioxyl group may be prepared by hydrolysis of the corresponding compound 
of formula (I) wherein r2 is a phenyl group substituted by an alkoxycabonyl 
group. ' 

Compounds of formula (I) wherein represents a Cg-ehydroxyalkyI group may 
10 be prepared by reduction of the corresponding compound wherein R^ 
represents an alkoxycarbonyl Ci.5alkyl group. 

In the processes described above the groups and r3 in the intermediates II, 
III, V and VI may be a group as defined in formula (I) or a group convertible 
15 thereto. 

Compounds of formula (!) contain at least one asymmetric cartoon atom, namely 
the carbon atom of the diazepine ring to which the substituted urea grouping is 
attached. Specific enantiomers of the compounds of fomiula (I) may be obtained 
20 by resolution of the racemic compound using conventional procedures such as 
chiral HPLC. Alternatively the required enantiomer may be prepared by the 
corresponding enantiomeric amine of formula (II) using any of the processes 
described above for preparing compounds of formula (I) from the amine (11). 

25 The enantiomers of the amine (II) may be prepared from the racemic amine (II) 
using conventional procedures such as salt formation with a suitably optically 
active acid such as R- camphorsulphonic acid. Alternatively the racemic amine 
may be alkylated on the amino group to introduce a suitable enantiomeric 
benzyl group e.g. reaction with (S)-(+)-2-(4-toluenesulphonyloxy)-phenylacetic 

30 acid methyl ester. The resultant mixture of diastereoisomers may then be 
separated by conventional means e.g. chromatography and then the amino 
protecting group removed by catalytic hydrogenolysis e.g. palladium using for 
example palladium hydroxide on charcoal and hydrogen in a suitable solvent 
e.g. methanol. 
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The following examples, which are non-limiting, illustrate the invention. 

In the Preparations and Examples.unless otherwise stated: Melting points (m.p.) 

were detennined on a Buchi m.p. apparatus and are uncorrected. All 

5 temperatures refer to OC. Infrared spectra were measured in chloroform-di 
solutions on a FT-IR instrument. Proton Magnetic Resonance (1H-NMR) 
spectra were recorded at 300MHz as solutions in chloroform-d-j . Chemical shifts 
are reported in ppm downfield (d) from Me4Si as an Interna I standard, and are 
assigned as singlets (s), doublets (d), doublet of doublets (dd) or multiplets (m). 

1 0 Column chromatography was carried out over silica gel (Merck AG Darmstadt, 
Germany). Solutions were dried over anhydrous sodium sulphate. "Petrol" refers 
to petroleum ether,b.p.40-600C. Dichloromethane was redistilled over calcium 
hydride; tetrahydrofuran was redistilled over sodium: ethyl ether was redistilled 
over sodium and ethyl acetate was dried over activated molecular sieves. The 

1 5 following abbreviations are used In the text EA = ethyl acetate, CH = 

cyclohexane, P = petroleum ether 40-600C, THF = tetrahydrofuran, DCM = 
dichloromethane, EE = ethyl ether, DMF = N.N-dimethylformamide. Tic refers to 
thin layer chromatography on silica plates. 

20 

Intftrmarilate 1 

N-M-AriamantvlmPthviVI ^-nhRnvlenediaminfe 

1 ,2-Phenylenediamine (5g) was added to a solution of 1 - 

adamantanecarboxaldehyde (7.6g) in methanol (100ml). The solution was 

25 stirred at 23° for 2h, then sodium borohydride (3.5g) was added portionwise. 
The resulting mixture was stirred at 23° for 2h, then diluted with ethyl acetate 
(400ml) and filtered. The organic layer was washed with brine (300ml), dried 
and concentrated in vacuo to a residue, which was taken up in ethyl ether and 
the inorganic salts still present were removed by filtration. The filtrate was 

30 concentrated in vacxio and purified by flash chromatography to give the lillg 
compound as a beige solid (1.2g). M.p.86-7° T.l.c. CH-EA (7:3). Rf 0.6. 

Intermediate 2 

-Ariamantvlmethvn-N'-fa-methvlhtit-l -vn -1 P-nhenvlenediamine 
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Bromo 3-methylbutane (0.43ml) was added to a solution of intermediate 1 (l.Og) 
and sodium iodide (0.58g) in DMF (50ml) under a. nitrogen atmosphere. The 
resulting solution was heated to 1 30C for 5h. The solution was allowed to cool to 
room temperature, diluted with water (100ml) and extracted with diethyl ether 
5 (2x1 bOmI). The combined organic extracts were washed with brine (1 50ml), 
dried and concentrated in vacuo to an oil which was purified by flash 
chromatography (eluting with CH-EA 95:5) to give the titte compound as a 
beige solid (0.7g). M.p.64-5° T.l.c. CH-EA(9:1), Rf 0.82. 

10 IntBrmediate 3 

1 -(1 -ArlamantvlmRthvn-2.4-dioxo -fi-f3-methvlbiit-1 -vn-3-Dhenvlhvdrazono- 

P 3 4.5-tetrahv dro-1 H-1 .S-benzodiazeoine 

The intermediate 2 (0.7g) and 2-phenylhydrazonomalonyldichloride (0.63g) 
were each taken up in tetrahydrofuran (20ml) and dropped in a flask containing 
1 5 tetrahydrofuran (1 0ml) under a nitrogen atmosphere. After complete addition the 
solution was heated to 50° for 1 h. The solution was concentrated in vacuo to an 
oil which was purified by flash chromatography (eluting with CH-EA 9:1) to give 
the titiR comnound as a yellow solid (0.66g). M.p.104-5C T.l.c. CH-EA (7:3). Rf 

0. 68. 

20 

Intermediate 4 

1. M-AdamantvlmBthvn-3-a mino-2.4-dioyn.5.f3.mRthvlhiit-1-vlV2.3.4.5- 
tfitrahvdro-1 H-1 .S-benzodiazepine 

Zinc dust (0.59g) was added to a solution of the intermediate 3 (0.63g) in glacial 
25 acetic acid (3ml). The mixture was stirred at 23° for 4h, then decanted from zinc. 
The solution was basified until pH=9 using 10% sodium hydroxide solution and 
extracted v\«th ethyl acetate (2x50ml). The combined organic extracts were 
washed with brine (50ml), dried and concentrated in vacuo to a residue which 
was triturated with diethyl ether to give the title compound as a white solid 
30 (0.36g). M.p. 218-9°. T.l.c. EA-MeOH ( 95:5), Rf 0.32. IR :3352 and 3400 (NH2). 
1686 and 1659 (C=0). 1597 (C=C) cm-1 ; 1 H-NMR : 7.44-7.37 (m); 7.36-7.26 
(m); 4A2 (d); 4.01 (s); 3.93 (m); 3.25 (d): 2.12 (m); 1.84 (m); 1.8-1.2 (m): 0.95 

(d)- 

35 IntRrmediate 5 
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g-Nitro-N-cvc lnhPxvl aniline 

Cyclohexylamine (8.1 ml) was added dropwise to 1-fluoro-2-nitrobenzene ( 4 ) ( 
3.7 mg ) under a nitrogen atmosphere at 0°. To the resulting orange solid, dry 
toluene ( 10 ml ) was added and the mixture was stirred at 23 °C for 30 min. 
5 then diluted with dichloromethane/ methanol 1/1 ( 100 ml ) and the organic 
layer was washed with brine (50ml), 1 0 % solution sodium hydroxide ( 50 ml ) 
and brine ( 50 ml ), dried and concentrated in vacuo to give the title compound 
as an orange solid (7.45g). Mp 1 05-7° T.l.c. CH-EA (7:3). Rf 0.78 

10 IntRrmediate 6 

P-Amino-N-cvRlohexvl anifine 

Potassium carbonate ( 29.9 g ) and Sodium hydrosulphite (26.3g) were added 
portionwise to a suspension of intermediate 5 (7.33g) in ethanol / water 1/1 
- (400ml) under stirring. After 2h a further amount of potassium carbonate (30.8g) 

15 and sodium hydrosulphite( 28.2 g ) were added and the resuKing suspension 

was stirred at 23''C for 20h., then acidified to pH=3.5 with conchydrochloric acid 
and concentrated in vacuo. A 10% solution of sodium hydroxide was added 
until pH=1 0 and the solution was extracted with dichloromethane (2x1 50ml). 
The combined organic extracts were washed with brine (150ml), dried and 

20 concentrated in vacuo to the crude compound ( 5.27 g ) which was purified by 
flash chromatography (eluting with CH-EA 90:10 ) to give the title compound as 
a red-brown oil (2.81 g). t.l.c. CH-EA(1/1). Rf 0.65. IR : 3389-3373 ( NH + 
NH2);1601(C=C)cm-1: 

25 Intermediate 7 

N.M .Ariamantvimethvn.NWcvclohRxvlV1 ■2-phenvlenediamine 
To a solution of intermediate 6 (2.69g) in methanol (1 00ml), 1- 
. adamantanecarboxaldehyde (2.34g) in methanol (50ml) was added. The 
solution was stin-ed at 23° for 30 min, then sodium borohydride (4.80g) was 
30 added portionwise. The resulting mixture was stirred at 23C for 2h, then diluted 
with ethyl acetate (200ml) , the organic layer was washed with 1 0% solution 
potassium carbonate ( 2x1 00 ml ), brine (2x1 00ml), dried and concentrated in 
vacuo to a residue which was purified by flash chromatography (eluting with 
CH-EA 24/1 ) to give the titlo ciomnound as a purple oil (1 .79g). T.l.c. CH-EA 
. 35 (19/1), Rf 0.65. 
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Intfirmediate 8 

1-M-AriamantvlmethvlV2.4-diox n-5-/cvcloheyvlV3-ohenvlhvdra2ono-^ 
tfitrahvdro-l H -1 fi-hfin7odia?eDine 
5 The intermediate 7 (1 .72g) and the 2-phenylhydra2onomalonyldichloride (1 .50g) 
were each taken up in THF {25ml) and dropped in a flask containing THF {10ml) 
under a nitrogen atmosphere. After complete addition the solution was stirred at 
20 ^ for 2 h then heated at 70° for 2h; it was diluted with ethyl acetate (1 00ml). 
the organic layer was washed with 1 0% solution sodium hydrogen carbonate 
10 (100 ml ) . brine (100ml), dried and concentrated in vacua to a residue ( 2.6 g ) 
which was purified by flash chromatography ( eluting with CH-EA 8/2 ) to give 
the title compound as a yellow foam (2.29g) T.l.c. CH-EA (8/2), Rf 0.51 . 

Intermediate 9 

15 1-n-Adamantvlmethvn-3-amino-2.4-dio xo-5-fcvcloheyvlV2.3.4.5-tetrahvdro-1H- 
1 .S-benzodiazepine 

Zinc dust (2.93g) was added portionwise to a solution of the intermediate 8 
(2.19g) in glacial acetic acid (70ml). The mixture was stin-ed at 23° for 2h, then a 
further amount of Zinc was added ( 1 g ) and stimng was continued for 20 h. Zinc 
20 was filtered off through a pad of celite, the filtrate was. evaporated and the 
residue was taken up in etheyl acetate ( 200 ml ) washed with 10% sodium 
hydroxide solution and brine (100ml), dried and concentrated in vacuo to a 
residue ( 1.93 g ) which was purified by flash chromatography { eluting with EAJ 
MeOH 95/5 to give the title compound (1 .28g). T.l.c. EA-MeOH . (9/1 ) Rf 0.56. 

25 

Intermediate 10 

N-Adamanta n-1-vl-2-nitrQ-ph6nvlamine. 

A mixture of 2-chloronitrobenzene (lOg). potassium carbonate (17.5g) copper (1) 
iodide (609mg) and 1-adamantanamine (19.2g) was heated at 180^ under 
30 nitrogen for 6h. The mixture was allowed to cool to room temperature and was 
adsorbed onto silica. This was chromatographed with hexane-EA (9:1) as eluent 
to give the title compound (10.86g) as an orange/brown crystalline solid 
containing 29% 2-chloronitrobenzene. 
TJ.c. (99:1 hexane-EA) Rf 0.23 



35 
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IntPrmfidiate 11 

N.Ariamantan- l-vl-hRn2ene-1.2-diamine. 

A solution of N-Adamantan-1-yl-2-nitro-phenylamine (6g) prepared as in 
intermediate 10 in ethyl acetate (120ml) was hydrogenated at 23° and 1 atm. 
5 pressure over 5% platinum on carbon (600mg) for 2h. The catalyst was 

removed by filtration through hyflo and the filtrate evaporated to give a brown 
solid. This was adsorbed onto silica and chromatographed with hexane-EA 
(20:3) as eluent to give the titiR compound (3.45g) as cream crystals, m.p. 69- 
71°. 

10 

Intamiediate 12 

Nl- Ariamantan -1 -vl-N'-methvl-hPn7Rna1 ^-diamine 
Methyl iodide (0.564ml) was added to a mixture of intermediate 1 1 (2g) and 
potassium carbonate (1 .75g) in dry DMF (8ml) at 23° under nitrogen. After 4.5h, 
1 5 the mixture was poured into water (1 00ml) and extracted with EA (2x1 00ml). The 
combined extracts were washed with water and saturated brine then dried and 
evaporated. The residue was chromatographed with hexane- EA (8:1 to 6:1 to 
4:1 ) as eluent to give a 70:30 mixture of the titia mmnound with N-adamantan- 
1.y|.N.methylbenzene-1 ,2-diamine (904mg) as a yellow solid, m.p. 68-76°dec. 

20 

IntPrmediate 13 

1 -Ariamantan-1 -vl-5-meth vl-3-fphenvl-hvrira7onoV1 S-dihvdro- 
t>fin2o[b1[1.41diazeDine-2.4-dione. 

Solutions of intermediate 12 used without purification (878mg) and 2-(phenyl- 
25 hydrazono)-propanedioyl dichloride (841 mg) in dry THF (30ml) were added 
simultaneously and dropwise over 25min to dry THF (30ml) at -5° under 
nitrogen. After 24h the solution was evaporated to dryness and the residue 
partifioned between 1 N Na2C03 solution (1 50ml) and EA (2x1 00ml). The 
combined organic phases were washed with saturated brine, dried and 
30 evaporated. The residue was chromatographed on EtaN deactivated silica with 
hexane-EA (2:1 ) as eluent to give the titiR compound (551 mg) as a cmnchy 
yellow foam. 

T.I.C. Et3N deactivated Si02 (1 :1 hexane-EA) Rf 0.28 

l.r. (Solution in CHCI3) 2912;1651 :1520;1377;1 189;820cm-'' 

35 
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IntpmriRdiate 14 

1-Ariamantan-1-vl-3-amino-5-met hYl-1,fi-dihvdrn-hRnzorbiri.41diazeDine-2.4- 

A solution of intermediate 13 (530mg) in glacial acetic acid (6ml) was added 
5 dropwise to a suspension of zinc dust (568mg) in glacial acetic acid (4ml) in a 
cold water-bath. After 3h the mixture was filtered through hyflo and the filtrate 
evaporated. The residue was partitioned between water (20ml), carefully 
basified with solid sodium carbonate, and EA (2x40ml). The combined organic 
extracts were washed with saturated brine, dried and evaporated. The residue 
1 0 was chromatographed with 2 to 4% MeOH in DCM as eluent to give lillg 
. rnmpound (338mg) as a yellow solid, m.p.1 94°. 
T.I.C. (95:5 DCM-MeOH) Rf 0.15 

Intermediate IS 

15 N-mRthvl-2-nitroanilinB 

Methylamine hydrochloride (2.7g) and a 10% aqueous solution of sodium 
hydroxyde (30ml).were added to a solution of 1-fluoro-2-nitrobenzene (2.82g) In 
THF (20ml). The mixture was kept at 23° for 24h. The reaction mixture was then 
concentrated in vacuo, taken up wHh 10% aqueous sodium hydroxide (30ml) 

20 and extracted with EA (3x30ml). The combined organic layers were washed with 
a saturated ammonium chloride solution (50ml), brine (50ml) and dried. 
Evaporation of the solvent gave the titlfi f^moound as an orange oil (2.894g). 
T.I.C.EA/CH 1 :4 Rf=0.57. 

25 Intermediate 16 

N-melhvl.g.aminoaniline 

10% palladium over charcoal (3.92g) was added to a solution of intermediate 15 
(2.8g) in methanol (50ml). The mixture was hydrogenated at atmospheric 
pressure for 9h, then filtered on a celite pad and evaporated In vacuo to give the 
30 title compound as a brown oil (1 .765g). T.l.c. EA/CH 1 :2 Rf=0.31 : 

Intermediate 17 

Ariamantane-1-carfaoxvlic acid f2-methvlamino-Dhenvnamide 
A solution of intermediate 16 (1.76g) in EA (50ml) and a solution of 
35 adamantylcarbonyj chloride (2.60g) in EA (50rnl) were simultaneously added 
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dropwise (during 1h) to a solution of triethylaniine {2ml) in EA (150ml). As soon 
as the addition was completed the mixture was evaporated under reduced 
pressure, diluted with DCM (200ml) and washed with 10% aqueous sodium 
hydroxide (200ml), with a saturated ammonium chloride solution (200ml). and 
5 brine (200ml). The organic layer was dried and concentrated in vacuo to give 
an off-white solid (3.62g), which was purified by flash chromatography (eluting 
with CH/EA 7:1, 5:1 and 3:1) to give the title compound as pale brown solid 
(2.944g), T.Lc. CH/EA 4:1 Rf=0.39 

10 -Intermediate 18 

N-adamantane-l-methvl-N'-methvl-benzene-l ■2-diamine 
To a solution of intermediate 17 (2.96g) in dry toluene (60ml) refrigerated at O"", 
bprane methyl sulfide complex (2.71 m!) was added dropwise under a nitrogen 
atmosphere. The mixture was allowed to warm to 23'' and then refluxed for 2.5h. 

15 After cooling of the solution, an aqueous saturated solution of potassium 
cart)onate (100ml) was carefully added. The mixture was then diluted with EA 
(200mi) and washed with saturated acqueous potassium carbonate (100ml), 
brine (200ml) and dried. The residue obtained after concentration in vacuo was 
taken up with methanol (60ml) then solid sodium carbonate (1 1 .02g) was added 

20 and the suspension was refluxed for 17h and kept at room temperature for 3 
days. The mixture was evaporated, diluted with EA (200ml) and washed with 5% 
acqueous ammonia (200ml) and brine (200ml)! The organic layer was dried 
over sodium sulphate and concentrated in vacuo to an oil yvhich was purified by 
JIash-chromatography (eluting with CH/EA 19:1) to give the title compound as a 

25 brownish wax (0.698g). T.Lc. CH/EA 19:1 Rf=0.37. 

Intermediate 19 

1-(Adamantane-1-methvV2.4-diQxo-5-methvl-3-Dhenvlhvdrazono-2.3.4.5- 
tetrahvdro-1 H-1 .S-benzodiazepine 

30 A solution of intermediate 18 (0.690g) in EA (50mi) wias added dropwise to a 
solution of phenylhydrazonomalonyl dichloride (p.753g) in EA {50ml). The 
nriixture was stirred at 23** for 45 min then was kept at 50"* for 1h. The mixture 
was washed with 10% aqueous sodium hydroxide (100ml), brine (100ml) and 
dried. After concentration under reduced pressure the title compnund was 

35 obtained as a yellow foam (1.1 04g). T.l.c.EA/CH 1 :4 Rf=0.35. 
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IntRrmftriiate 20 

1 -f AdamantanR-1 -mRthvn-3-amino-2.4- rlinxo-5-methvl-2.3.4.5-tetrahvdrQ-1 H- 
1 fi-hRn7oriia2eDine 

5 To a solution of intermediate 1 9 (1 .1 g) in dry methanol (80ml) 1 0% palladium on 
cliarcoal (1.06g) and ammonium formate (1.577g) were added. The mixture was 
refluxed for 10 miri then filtered on a celite pad. evaporated in vacuo, taken up 
with diethyl ether (200ml) and extracted with 10% aqueous hydrochloric acid 
(200ml). The aqueous layer was neutralized with solid sodium bicarbonate and 
10 then extracted with EA (250ml) which was washed with brine (200ml) and dried. 
Concentration in vacuo and purification by flash chromatography (eluting with 
DCM/MeOH 9:1) of the residue gave the titlfi compound as a brownish foam 
(0.718g). T.I.C. DCM/MeOH 9:1, Rf O.5. IR :3370-3117 (NH); 1693, 1666 (C=0) 
cm"'' 

15 

Intermediate 21 

^q\-r■^V2W4-toluenesu^phonvloyv\-phenviaceti^ acid methvl ester 
(S)-(+)-Methyl mandelate (2.0g) and triethylamine (1 .67ml) were dissolved in dry 
dichloromethane (50ml). The mixture was cooled to 0° then a solution of 4- 

20 toluenesulphonyl chloride (9.1 51 g) in dry DCM (100ml) was slowly added 
dropwise under stirring mantaining the temperature, between -5 and 5°. The 
solution was kept at this temperature for 7.5h. After this time, the mixture was 
washed with 10% aqueous hydrochloric acid (100ml) and brine (100ml), dried 
and concentrated in vacuo. The crude material was purified by flash 

25 chromatography (eluting with CH/EA 5:1 then 2:1) to give the title compound as 
a white wax (2.302g). T.l.c. (CH/EA 2:1) Rf=0.54, HPLC: (+)/(-)=99/1 e.e.=98%. 
M.p.=57-58 oc, 

Intermediates 22 

30 [1 -f Adamantane-I .methvn-2 .4-dipxp-5-rmethvn-2.3.4.5-tetrahvdro-1 H-^ .5- 
benzodiazep in-3-vl1aminpphenvlacetic acid methvl ester fPiasteroisomer H 
Oiisopropylethylamine (0.315ml) was added to a, solution of intermediate 20 
(0.640g) and intermediate 21 (1.441g) in dry THF (20ml). The mixture was 
refluxed for 7.5h then it was concentrated under reduced pressure and diluted 

35 with dichloromethane (60ml), washed with a saturated aqueous ammonium 
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chloride solution (35ml). brine (35ml) and dried. After concentration in vacuo the 
crude material was repeatedly purified by flash chromatography (eluting with 
EA/CH 1:3 then 1:2 and 2:3) to give the title compound (0,1 05g) as a white 
foam. 

5 T.l.c. (EA/CH 2:3) Rf=0.36. d.e.=100% (by NMR), M.p. 105-1 10OC. [a]D=- 
127.50 

Intemnediatg 23 ^ 

M-1 -(Adamantane-I -methvn-3-amino-2.4-dio yn-5'methvl-2.3.4.5-tetrahvdro-1 H- 

10 1 .5-ben2odiazepine 

20 % Palladium (II) hydroxide on charcoal (0.1 30g) was added to a solution of 
intermediate 22 (0.093g) in methanol (10ml). The mixture was hydrogenated at 
atmospheric pressure during 2h. Then the mixture was filtered on a celite pad 
and evaporated under reduced pressure. The crude material was purified by 

15 flash chromatography (eluting with DCM/MeOH 19:1) to give the title compound 
as a colorless oil (0.058g). T.l.c. (DCM/MeOH 9:1) Rf=0,70, ^H-NMR: 7.4-7.25 
(m), 4.43 (d). 4.08 (s), 3.50 (s),.3.19 (d), 1.825 (bs), 1.52 (m), 1.21 (m). 



20 Intermediate 24 

N-n >adamantane-1 -methvn-N'-(2-hvdroxvethvlV1 .2-ben2enediamine 
2-Chloroethanol (8.36ml) and powdered potassium hydroxide (7.0g) were added 
to a solution of intermediate 1 (8.0g) in DMSO (100ml). The mixture was heated 
at 140** for 6h, then it was diluted with water (200ml) and extracted vnth diethyl 

25 ether (2x1 50ml). The combined organic layers were washed with a saturated 
ammonium chloride solution (200ml), brine (200ml) and dried. Evaporation of 
the solvent gave a crude material which was purified by flash-chromatography 
(eluting with EA/CH 1 :9) to give the title compound as an off-white solid (4,6g). 
T.l.c. EA/CH 7:10 Rf=0.58. M.p. 90-95**C IR: 3337 (NH+OH), 1601 (C=C) om'^ 

30 

Intermediate 25 

N-rAdamantane-1-methvlVN'-[2-fdimethvttertbutvlsilvloxvlethvlM.2- 
benzenediamine 

Tertbutyldimethylsilyl chloride (2.8g) and imidazole (2.5g) were added to a 
35 solution of intermediate 24 (4.6g) in dry DMF (100ml). The mixture was stirred at 
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23" for 15h, then it was diluted vwth diethyl ether (300ml) and washed with a 
saturated ammoniunri chloride solution (200ml), brine (300ml) and dried. 
Evaporation under reduced pressure gave the t'tle compound as a white solid 
(6.1 5g). T.I.C. EA/CH 4:11 Rf=0.9 M.p. 90-95°C 1 H-NMR: 6.84-6.70 (m); 6.7- 
5 6.62 (m). 3.9 (t); 3.8-3.3 (bs). 3.17 (t), 2.75 (s), 2.00 (m): 1.8-1.4 (m); 0.91 (s). 
' 0.09 (s). 



IntRrmRdiate 26 

10 1-fAdamantane-1-methv^-2.4- riinxn-5-(2-hvdroxvethvlV3-phenvlhvdrazonQ- 
9 3 4.5-tfitrahvdrn-1 H-1 .S-hfinzodiazeoine 

A solution of intermediate 25 (6.1 5g) In EA (150ml) was added dropwise to a 
solution of phenylhydrazonomalonyl dichloride (4.4g) in EA (100ml). The 
mixture was refluxed for 3h, then it was concentrated under reduced pressure 
15 and the residue was purified by flash-chromatography (eluting with EA/CH 1 :9). 
The title compound was obtained as a yellow foam (4.0g). T.l.c.EA/CH 7:10 
Rf=0.4. IB: 3437 (NH), 1641 (C=N) cm-"". 

Intermediate 27 

20 1.fAdamantane-1-methvn-3-amino-2.4-dioxo-5-f2-hvdrQXVethvn-2.3.4.5- 
tRtrahvriro.1 H-1 .S-benzodiazepine 

10% palladium on charcoal (1.06g) and. ammonium formate (2.53g) were added 
to a solution of intermediate 26 (1.9g) in dry methanol (80ml). The mixture was 
refluxed for 1 h, then filtered on a c^lite pad, evaporated in vacuo, taken up with 

25 diethyl ether (100ml) and extracted with 10% aqueous HCI (100ml). The 
aqueous layer was neutralized with solid sodium bicarbonate and then extracted 
with DCM (200ml) which was washed with brine (100ml) and dried. 
Concentration in vacuo gave the title compound as a white solid (1 .21 g). T.Lc. 
EA/MeOH 4:1. Rf=0.38. M.p. 221-223°C IR :3144-3180 (NH+OH): 1691. 1659 

30 (C=0)cm-1 

tntRnriRdiates 28 

[1.rAdamanta ne-1-methvn.P4-riinYn.fi-r2-hvdrQxyethvn-2.3.4.5.tetrahvdro.1H- 
1 fi.hBnzQdiazeDin-3-vqamlnnphPnvlap.Rtic add methvl ester miastereoisomer 
•35 1) 
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Diisopropylethylamine (0.366ml) was added to a suspension of intermediate 27 
(0.805g) and intemiediate 21 (1.34g) in dry THF (50ml). The mixture was 
refluxed for 8.5h then it was concentrated under reduced pressure and diluted 
with dichloromethane (60ml), washed with a saturated aqueous ammonium 
5 chloride solution (50ml), brine (50ml) and dried. After concentration /n vacuo the 
crude material was repeatedly purified by flash chromatography (eluting with 
EA/CH 1 :1 then 3:1) to give the title compound as a white foam (0.213g) . 
T.l.c. (EA/CH 3:2) Rf=0.40, d.e.=100% (by HPLC), M.p. lOO-IO/oC. Ia]D=-1250, 

10 IntRrmediate 29 

M-1-rAdaman tane-1-methvn-3-amino-2.4-dioxo-5-(2-hvdroxvethvlV2.3.4.5- 
tRtrahvdro-1 H-A .S-benzodiazepine 

20 % Palladium (II) hydroxide on charcoal (0.260g) was added to a solution of 
intermediate 28 (0.1 95g) in methanol (15ml). The mixture was hydrogenated at 
15 atmospheric pressure during 2h. Then the mixture was filtered on a celite pad 
and evaporated under reduced pressure. The crude material was purified by 
flash chromatography (eluting with EA/MeOH 3:1) to give the title compound as 
a white foam (0.1 25g). T.Lc. (EA/MeOH 4:1) Rf=0.38, [a]D=-44.60, M.p. 152- 
1570. 

20 

IntarmRdiate 30 

1 -f3-methvl-1 -butvnamino-2-nitrobenzene 

A solution of 1-amino-3-methylbutane (1.5g) In THF (20ml) was dropped into a 
25 solution of 2-fluoronitrobenzene (2.4g) in THF (20ml), at 23° under a nitrogen 
atmosphere. The mixture was stirred at 23° for 3h. then heated at reflux for 1 .5h. 
The mixture was allowed to cool to 23°, then concentrated under vacuum to give 
a crude compound which was purified by flash chromatography (eluting with 
CH-EA 9:1 ) to give the title compound as a yellow oil (2.1 2g). T.l.c. CH-EA (4:1 ) 
30 Rf=0.79 . . 

Intermediate 31 

N-r3-methvlbut-1 -vH-l ^-benzenediamine 

A solution of potassium carbonate (9.1 g) and sodium hydrosulfite (8.0g) in water 
35 (50mi) was added to a mixture of intermediate 30 (2.1 2g) in ethanol (30ml) and 
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water (70ml). The mixture was stirred at 23" for 1h, then acidified with 
concentrated hydrochloric acid until pH=3. The mixture was then basified with a 
10% sodium hydroxide solution until pH=10 and extracted with ethyl acetate 
(2x1 00ml): the combined extracts were washed with brine (150ml), dried and 
5 concentrated in vacuo to give .the titiB compound as a brown oil (1.8g). T.l.c. 
CH-EA(4:1)Rf=0.36. 

intermediate 32 

Nl-rp P-riinnRthvlfithnxvrarhonv l^-NI'-n-methvl-l-hijtvn-1.?-hRnzenediamine 
10 Di-t-butyl dicarbonate (2.44g) and sodium hydrogen carbonate (1.42g) were 
added to the solution of intermediate 31 (3.0g) in THF (50ml) and water (40ml); 
the mixture was stirred at 30° for 1 .5h and concentrated in vacuo. The residue 
was diluted with ethyl acetate (150ml) and washed with water (50ml) and brine 
(50ml). The organic layer was dried and -concentrated in vacuo to an oil, which 
1 5 was purified by flash chromatography (eluting with CH/EA 9:1 ) to give the lillfi 
compound as a wax (3.1 g). T.l.c. CH-EA (9:1 ). Rf=0.37. 

IntarmRriiatR 33 

2-Ben2vloxvr arhnnvlaminoproDanedioir arid rilRthvlester 

20 To a solution of 2-aminomalonic add diethyl ester (tO.Og) in dioxane (60ml) 
and water (36ml), potassium hydrogen carbonate (10.4g) was added. After 
completion of the effervescence benzylchloroformate (7.4ml) was added. The 
mixture was stirred at 23° for 1.5h then it was concentrated under reduced 
pressure, taken up with diethyl ether (400ml) and washed with 5% HCI (50ml) 

25 and brjne (50ml). The organic layer was dried over sodium sulphate and 
concentrated in vacuo to give the titia compound as a colorless oil (13.6g). T.Lc. 
EA/CH1:4Rf=0.25. 

IntRmiediate 34 

30 2-Ben2vloxvr .arhnnvlaminppropanedioin aoiri monoethvlester 

To a solution of intermediate 33 (13.56g) in ethanol (100ml), potassium 
hydroxide (2.46g) and water (20ml) were added. The mixture was stirred at 23° 
for 4h then was concentrated under reduced pressure and it was coevaporated 
from absolute ethanol (40ml). The residue was triturated with diethyl ether 
. 35 (80ml) to give a white solid. After filtration the solid was suspended in diethyl 
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ether (300ml) and washed with 10% HCI (IpOmI). The organic phase was 
washed with brine (60ml) and dried over sodium sulphate. Evaporation gave 
the title compound as a white solid (9.4g), M,p. 65-70*^. 

5 Intermediate 35 

N-f2.2-dimethvlethQ)CVcarbonv n-N'-f2-n-benzvloyvcarbonvlamino-1* 
ethQyvcarbonvlV2-oxo ethvll-N'-fS-methvl-l -butyHI .2-Dhenvlenediamine 
To a solution of intermediate 34 (0.90g) in EA (40ml). N,N- 
dicyclohexycarbodiimide (0.76g) and 1 -hydroxybenzotriazole hydrate (0.55 g) 

1 0 were added. After complete addition the mixture was stirred at 20** for 1 h. then a 
solution of intermediate 32 (O.BSg) in EA (20ml) was added and stirring was 
continued for 2h. The reaction mixture was then heated at reflux for 4h and left 
at 20° for 20h , filtered, and washed with water (50ml) and brine (50ml). The 
organic layer was dried, concentrated in vacuo and the residue was purified by 

15 flash chromatography (eluting with CH/EA 9:1) to give the title compound as an 
oil (0.64g). T.Lc. CH-EA (4:1), Rf=0.33. 

Intermediate 36 

1-f3'methyl-1'butyl)"3-benzYlQxycarbQnYlaminQ-2.4-diQXP-2,3,4,5-tetra^^^ 

20 lH-1,5-benzpdiazepme 

Concentrated hydrocloric acid (5ml) was added to a suspension of intermediate 
35 (0.64g) in ethanol (15 ml) . The mixture was stirred at 23*' for 2h. diluted with 
EA, washed with water, dried and concentrated in vacuo to an oil (0.49 g), which 
was purified by flash chromatography (eluting with EA-CH 1:1) to give the liUs 

25 compound as a white foam (0.23g). T.Lc. EA-CH 1:1, Rf= 0.59. IR :3431, 3256 
(NH); 1734, 1717 (C=0)cm-1 

Intermediate 37 

3-ben7vloxvcarbonvlamino-5-butvl-2.4>dioxo-1-r3-methvl-1-butvn-2.3.4.5- 

30 tetrahvdro-1 H-1 .S-benzodia^epine 

An 80% suspension of sodium hydride in oil (0.01 6g) was added to a solution of 
intermediate 36 (0.1 98g) in dry DMF (5ml). After 15 min the mixture was allowed 
to react with butyl bromide (0.135ml), The solution was stirred at 23** for 1h and 
. then diluted with water (30ml) and extracted with diethyl ether (3x30ml). The 

35 combined organic layers were washed with brine (30ml) and dried. 
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Concentration in vacuo gave the titlfi nnmpound as a colorless oil {0.226g) . 
T.Lc. EA-CH1:2. Rt=0.47. 

Intermediate 38 

5 :^-ammo-5-butvUP4-.dioxo-t4 r^-mPthvl-1-butvlV2.34.5>tetrahvdrQ-^ 

t?gn?:QCiia2:epine 

10% Pd/C (0,106g) was added to a solution of intermediate 37 (0.220g) in 
methanol (16ml) and the mixture was hydrogenated at 1 atm. for 45 min. The 
catalyst was filtered over celite and the filtrate concentrated in vacuo to give the 
10 title compound as a yellow oil (0.181g). T.l.c. EA-MeOH (4:1), Rf= 0.53. 

Intermediate 39 

N-f2-Methoxv^ethvl-2-nitroaniline 

Potassium carbonate (4.1 5g) and 2-methoxyethylamine (1.3ml) were added to 
15 a solution of 1-fluoro-2-nitrobenzene (1.56ml) in dry THF (20ml). The mixture 
was stirred at 230 for 24h, then it was diluted with ethyl acetate, washed with a 
saturated ammonium chloride solution (100ml), 10% sodium hydroxide solution 
(100ml) and brine (100ml), dried and concentrated in vacuo. The residue was 
purified by flash chromatography (eluting with CH-EA 3:1) to give the lill£ 
20 compound as an orange oil (2.55g). T.l.c. CH-EA (2:1 ), Rf 0.51 . 

Intermediate 40 

N-f2-Methoxv ^ethvl-i..2-benzenediamine 

A solution of potassium carbonate (12.5g) and sodium hydrosulfite (15.6g) in 
25 water (130ml) was added drppwise to a solution of intermediate 39 (2.37g) in 
ethanol (150ml). The mixture was stirred at 230 for 24h, then acidified with cone, 
hydrochloric acid until pH=3. The mixture was concentrated to half volume then 
basified with a 10% sodium hydroxide solution until pH=10. The residue was 
extracted with ethyl acetate (2x1 00ml); the combined extracts were washed with 
30 brine (100ml), dried and concentrated in vacuo to give the title compound as a 
dark brown oil (1 .08g). T.l.c. CH-EA (8:2). Rf =0.31 . 



Intermediate.41 

N-n -Adamantvnmethvl-NW2-methoxvethvn-1 ,2-benzenediamine 
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Glacial acetic acid (0.38ml) was added to a solution of intermediate 40 (1.08g) 
and 1-adamantanecarboxaldehyde (1.01g) in methanol (55ml), then, 
sodiocyanoborohydride (0.76g) was added portionwise. The mixture was stirred 
at 23° for 5h, then concentrated in vacuo. The residue was taken up in ethyl 
5 acetate (200ml) washed with a 5% sodium bicarbonate solution (150ml), a 
saturated sodium bicarbonate solution (150ml) and brine (100ml), dried and 
concentrated in vacuo; the residue was purified by flash chromatography 
(eluting with CH-EA 6:4) to giye the titip compound as a dark oil (2.06g). T.l.c. 
CH-EA (1:1). Rf=0.91. 

10 

IntftrmRriiata 42 

1-f1-Ariamantvhmethvl-2.4-ri inxo-5-f2-methnwfithvn-3-phehvlhvdrazono- 
2.3-4.5-tetrah vrirn-1 H-1 .S-hRnzodiazepine 

A solution of 2-phenylhydrazonomalonyldichlorlde (1.66g) in dry THF (60ml) 
15 was added dropwise to a solution of intermediate 41 in THF (60ml). After 
complete addition the mixture was refluxed under a nitrogen atmosphere for 4h. 
The solution was diluted with ethyl acetate, washed with a saturated sodium 
bicarbonate solution (3x1 50ml) and brine (2x1 50ml), dried and concentrated in 
vacuo. The residue was purified by flash chromatography (eluting with CH-EA 
20 8:2) to give the fitls compound as a yellow foam (2.78g). T.l.c. CH-EA (8:2), Rf 
=0.37. IR: 3441 (NH), 1663 (C=0) cm-1. 

Intermfidiate 43 

^ 1 -M -Afiamantvnmeth vl-3-amino-2.4-dioxo-5-f2-methQXvethYl)-2.3.4.5- 

25 tRtrahvriro-1 H-1 S-benzodiazepine 

Ammonium formate (3.20g) and 1 0% palladium on charcoal (1 .23g) were added 
to a solution of intermediate 42 (2.42g) in dry methanol (80ml). The mixture was 
refluxed for 1h, under a nitrogen atmosphere, then cooled to 23° and filtered 
over celite. The filtrate was concentrated in vacuo; the residue was taken up in 

30 ethyl acetate (100ml), extracted with a 10% hydrochloric add solution (100ml) 
and brine (100ml). The aqueous layer was neutralized with solid sodium 
bicarbonate, then extracted with methylene chloride (4x1 00ml). The organic 
layer was washed with brine (100ml), dried and concentrated in vacuo to a 
residue, which was purified by flash chromatography (eluting with DCM-MeOH 
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94:4) to give the title compound as a white foam (1.04g). T.i.c. EA-MeOH 
(95:5), Rf =0.34. IR: 3373 and 3317 (NH). 1697 and 1666 (C=0) cm-1 . 

Intermediate 44 

5 N-f1-adamantane-1-methvlVN'-r3-hvdroyvDronvlV1.2-benzenediamine 

2-Bromopropanol (0.7ml) and powdered potassium hydroxide (0.31 2g) were 
added to a solution of intermediate 1 (I.Og) in DMF (10ml). The mixture was 
heated at 140** for 1h and 30min., then it was diluted with water (100ml) and 
extracted with diethyl ether (2x70ml). The combined organic layers were 
10 washed with brine (100ml) and dried. Evaporation of the solvent gave a crude 
material which was purified by flash-chromatography (eluting with EA/CH from 
1 :3 to 1 :1) to give the title compound as a red-brown oil (0.430g). T.I.C. EA/CH 
1:1 Rf=0.60. 

Intermediate 45 

1-fAdamantane-1-methvV2.4-dioxQ-5-r3-hvdroxvpropvl>-3-phenvlhvdrazono- 
2.3,4.5-tetrahvdro-1 H-1 .S-benzodiazepine 

A solution of intermediate 44 (0.430g) in EA (10ml) and a solution of 
phenylhydrazonomalonyl dichloride (0.365g) in EA (lOrnl) were dropped into a 
flask containing ethyl acetate (iOmI). The mixture was stirred at 23° for 40min. 
then at 50° for 30min, then it was cooled to 23PC, washed with water (20ml), 
10% sodium hydroxide solution (2x20ml) and brine (20ml), dried and 
concentrated in vacuo. The residue was purified by flash-chromatography 
(eluting with EA:CH from 1 :1 to 1 :0) to give the title compound as a yellow foam 
(0.270g). T.l.c.EA:CH 1 :1 Rf=0.39. 

Intermediate 46 

V(Adamantane'1-methYl)-3-aminQ-2.4'CiiQXO'5-(3-hydroxyprQPYl)-2,^ 

tetrahvdro-1 H-1 .S-benzodiazenine 
30 10% palladium on charcoal (O.SSOg) and ammonium formate (1.20g) were 
added to a solution of intermediate 45 (0.930g) in dry methanol (70ml). The 
hnixture was refluxed for 40min., then filtered on a celite pad and evaporated in 
vacuo. The residue was taken up with dichloromethane (100ml), washed with 
water (35ml), 2% sodium hydroxide solution (35ml) and brine (35mt), dried, and 



15 



20 



25 
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concentrated in vacuo to give the title compound as a wtiite wax (0.665g). T.l.c. 
EArMeOH 9:1. Rf=0.15. IR:3194 (NH+OH); 1688. 1680 (C=0) cm-1 

Intermediate 47 

5 N-[1-fAdamantanR-1-methvn -P.4-dioxo-5-f3-hvriroxvDropvlV2.3.4.5.tetrahvdro- 
lH-1.5-ben2oriiazenin-3vn- 2-n-n-tertbutoyvcarbonvn-3-DhenvlDropionamide 
N.N'-dicyclohexylcarbodiimide (0,1 79g) and 1-hydroxybenzotriazole (0.117g) 
were added to a solution of N-(tert-biJtoxycarbonyl)-D-phenylalanine (0.2p7g) in 
ethyl acetate (20ml). The solution was stirred at 23° for 1h, then a solution of 

10 intermediate 46 (p.300g) in ethyl acetate (10ml) was added. The resulting 
solution was stirred at 22S> for 2h and 30min.. then it was diluted with ethyl 
acetate (50ml). washed with water (20ml) and brine (20ml). dried and 
concentrated in vacuo. The residue was purified by flash chromatography using 
a gradient of EA-CH (1 :1 . to pure EA) as eluant to afford the title compound as a 

15 white foam (0.230g). T.Lc. EA-CH (3:1) Rf= 0.5. 

Intermgdiate 48 

N-[1-fAdamantane-1-methvn-2.4-dioxo-5-r3-hvdroxvDropvlV2.3.4.5.tetrahvdro- 
1 H-1 ■5-hRnzodiazepine-3-vlV2-D-amino-3-phenvlDroDionamlde 

20 (Diastereoisomer 1 and Diastereoisomer 2^ 

Intermediate 47 (0.730g) was dissolved in a mixture of trifiuoroacetic acid 
(15ml) and dicloromethane (15ml) and stirred at 23° for SOmin. The reaction 
mixture was concentrated in vacuo and triturated with diethyl ether to give the 
trifiuoroacetic salt of the title pompound. This salt was suspended in ethyl 

25 acetate (70ml) and extracted with a 5% ammonia solution (70ml). The organic 
layer was washed with brine, dried and concentrated in vaaitAo give a white 
foam (0.540g). Separation of the two diastereomers was achieved by flash 
chromatography eluting with a gradient of EA-MeOH (97:3 to 9:1 ) to give the 
title compounds , diastereomer 1. (0.233g). and diastereomer 2 (0.188g).as 

30 white foams. T.l.c. EA-MeOH (9:1) Rf =0.45 and 0.33. 1.R :3381 and 3182 (NH 
+ NH2): 1699 and 1680 (C=0) cm-l. 

Diastereoisomer 1 : 1 H-NMR: 8.53 (d); 8.52-7.2 (m); 5.09 (d); 4.42 (d); 4.25 (m); 
3.84 (m); 3.76 (m); 3.68 (dd); 3.30 (dd); 3.25 (d); 2.64 (dd); 2.8-2.65 (m); 2.25- 
- 35 2.02 (m); 1.84 (bs); 1.65-1.4 (m); 1,25 (m). 
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IntRimediatQ 49 

Nl-f 1 -f Adamantanfi-1 -meth vn-P A.riinxQ-fi-fr^-hvriroxvDroovn-2.3.4.5-tetrahvdro- 
lH.l,fi-hRnzQdia7Bnin-3-vn-3-phRnvl-2-D-f3 -phBnvlthiourfiidoVproDionamide 
5 Phenylisothiocyanate {0,054ml) was added to a solution of Intermediate 48 
Diastereoiosmer 1 (0,233g) in dichloromethane (10ml). The solution was stirred 
at 230 for 3h and at 50° for 30min. The solvent was evaporated in vacuo and 
the residue was purified by flash chromatography using EA-CH (from 1 :1 to 3:1) 
as eluant to afford the titlQ compound as a white foam (0,1 85g) T.l.c. EA-CH 
10 (3:1) Rf=0.48. 

IntprmRdiate 50 

1.rAriamantane-1-methvlV-3-aminn.P4.dioxo-5-f3-hvdroxvpr0PVlV2.3.4.5- 
tRtrahvriro-1 H-1 .S-benzodiazepine 

15 Intennediate 49 (0.1 70g) was dissolved in trifluoroacetic acid (5ml) and the 
mixture was stirred at 420C for 40h. The solution was concentrated in vacuo 
and the residue was purified by flash chromatography, to give only recovered 
starting material (0.1 20g). This material was redissolved in a 1:1 mixture (6ml) 
of cone, hydrochloric acid and ethanol and stirred at 8OOC for 20h. The solution 

20 was concentrated in vacuo, the residue was diluted with ethyl acetate (20ml) 
and washed with a 5% ammonia solution (20ml) and brine. The organic phase 
was dried and concentrated in vacuo; the residue was purified by flash 
chomatography using EA-MeOH (9:1) as eluants to afford the title compound 
(0,020g), which was not further characterized and was used without further 

25 purification in Example 14. T.I.C. EA:MeOH 9:1, Rf=0. 15. 

EXAMPLE 1 

N-[1-M-Adamantvlmethvn-2.4-dioxn-.S-/3-methvl hi]t-1-yn-2.3.4.5-tetrahvdro-1H- 
1.5-hRnzodiazepin-3-vn-N'-phenvlurea 
30 Phenyl isocyanate (0.022ml) was added to a solution of the intermediate 4 
(0.07g) in dry dichloromethane (10ml) under a nitrogen atmosphere. The 
mixture was stirred at 23° for 1 h, then concentrated in vacuo to a residue which 
was triturated with acetonitrile to give the title compound as a white solid 
(0.066g). M.p. 156-7°. T.l.c. CH-EA(1:1), Rf 0.53. IR :3325 (NH). 1701.1688 
-35 and 1 645 (C=0). 1 553 (C=C) cm-1 ; 
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EXAMPLE 2 

N-[1-n-Adamantvlmethvh-2.4-diox n-5-(3-methvlbiJt-1-vn-2.3.4.5-tetrahvdro-1H- 
1 fi-hRn7nriiazenin-3 -vn-N'-r3-m.N-dimethvlamino^nhenvl1urea 
5 3-(N,N-Dimethylamino)phenyl isocyanate (0.033g) was added to a solution of 
the intermediate 4 (0.07g) in dry dichloromethane (5ml) under a nitrogen 
atmosphere. The mixture was stirred at 23° for 1h, then concentrated in vacuo 
to a residue which was triturated with acetonitrile to give the title compound as a 
white solid (0.045g). M.p. 226-7° T.l.c. CH-EA(1 :1), Rf 0.53. IR :3400 and 
10 3306 (NH), 1700 and 1699 (C=0). 1628 and 1587 (C=C) cm-1 ; 1H-NMR :7.43- 
7.27 (m); 7.15 (t): 6.78 (t); 6.60 (m); 6.46 (m) ; 6.37 (m); 6.19 (d); 5.07 (d); 4.38 
(d): 3.90 (m); 3.23 (d); 2.92 (s); 1.82 (m); 1.80-1.1 (m); 0.93 (d). 

EXAMPLES 

15 N-f1-M-Adama ntvlmethvn-2.4-dioxo-5-rcvclohexvn-2.3.4.5-tetrahvdro-1H-1.5- 
benzodiazepm-3-vn-N'-r)h9nvlurea 

Phenyl isocyanate (0.06ml) was added to a solution of the intermediate 9 
(0.1 92g) in dry dichloromethane (5ml) and acetonitrile ( 5ml ) under a nitrogen 
atmosphere. The mixture was stirred at 23° for 1 h, then the obtained white 
20 precipitate was filtered and dried under vacuum to give the title compound as a 
white solid (0.1 82g). M.p. 218-9°. T.l.c. CH-EA(8/2), Rf 0.14. IR :3306 (NH), 
1697,1664 and 1637 (C=0), 1601 ,1560 (C=C) cm-1 ; 

EXAMPLE 4 

25 1-f1-Adamantvlmethvn-3-f3-fN.N-dimethvlamino^Dhenvloxvcarbonvnaminn-g.4. 
dioxQ-5-^3-methvlbut-1 -vn-2.3.4.5-tetrahvdro-1 H-1 .S-benzodiazepine 
Pyridine (0.027ml) and 3-(N,N-dimethylamino)phenyl chloroformate (0.068g) 
were added to a solution of the intermediate 4 (0.07g) in dry dichloromethane 
(1 0ml) under a nitrogen atmosphere. The mixture was stirred at 23° for 30 min, 

30 then washed with 5% hydrochloric acid, 5% sodium hydrogen carbonate (20ml) 
and brine (20ml). The organic layer was dried and concentrated in vacuo to a 
solid which was triturated with diethyl ether to give the title compound as a beige 
solid (0.045g). M.p. 172-3°. T .I.e. CH-EA(1 :1), Rf 0.69. IR :3447 and 3315 
(NH). 1734.1695 and 1674 (C=0), 1616 (C=C) 

35 cm-1 ; 
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FXAMPLE 5 

l.M-Ariamantan-1-vl-5-m Pthvl-2 4.dioyn-? ^ d 5-tetrahvdro-1 H- 

hpn7orh1f1.41d ia7Pninft-5-vn-3.m-tnlvl-urea 
5 m-Tolylisocyante (33mg) was added to a suspension of intermediate 1 4 (76mg) 

in dry MeCN (1 ml) at 23° under nitrogen. After SOmin the thick slurry was 

suspended in diethyl ether and the solid filtered off and dried at 50° in vacuo to 

give the title rompound f78ma) as a white solid, m.p. 245-7°. 

T.l.c. (95:5DCM-f;/leOH) Rf 0.43 
10 I.R. (KBrdisc) 3318;2907:1701;1671:1558;1497;1388:1229;763cm-i. 

The title compound was separated into its two enantiomers by chiral HPLC. 

Column: Chiralcel OJ; 25cm X 20mm id 

Eluent: Heptane-EtOH (90:10) 

Flow-rate: 20ml min'"" 
15 Detection: uv @ 254nm 

Isomer 1 (14mg) was obtained as a white solid, m.p. 212-3° 
T.l.c. (95:5 DCM-MeOH) Rf 0.43 
H.p.l.c. .99%ee 
20 M.S. MH+ obs = 473amu. 

Isomer 2 (1 7mg) was obtained as a white solid, m.p. 21 3-5° 
T.l.c. (95:5 DCM-MeOH) Rf 0.43 
H.p.l.c. >99% ee 
25 M.S. MH+ obs = 473amu. 

EXAMPLE 6 

1-n-Adamantan-1-vl-5-methvl-2 4-fiinxn-2.3.4.5-tetrahvdro-1H- 
hen7ofb]n.4]d ia7ftr^inR.a.vn.3r4-fliinro-nhenvn-urea 
30 4-Fluorophehylisocyante (36mg) was added to a suspension of intermediate 1 4 
(79mg) in dry acetonitrile (1ml) at 23° under nitrogen. Aftern SOmin the thick 
slurry was suspended in DE and the solid filtered off and dried at 50° in vacuo to 
give the title compound 73mg) as a white solid, m.p. 239-41°. 
T.l.c. (95:5 DCM-MeOH) Rf 0.43 
- 35 l.r. (KBrdisc) 3334.2908:1 700;1557;1 51 0:1391:121 4cm-^ 



wo 94/25445 



PCT/EP94/012S3 



36 



EXAMPLE? 

3-(.q-fl-Adamantan-1-vl-5-methv l-P.4-dioxo-2.3 4 S-tetrahvdrQ-l H- 
^pn7nfh]f 1 41riia2eDinp.3-vn-ureido1benzoic acid. 
5 (a) A solution of S-amino-benzoic add, benzyl ester in dry THF (2ml) was cooled 
to 0° under nitrogen and treated with EtgN (73nig) then triphosgene (69mg), The 
fawn slurry was treated with more EtgN (73mg) then stirred at o° for 30min. A 
solution of intermediate 14 {179mg) in dry THF (2ml) was added and stirring 
continued at 23° for 3.5h whereupon the mixture was poured into phosphate 

1 0 buffer solution (pH6.5;30ml) and extracted with DCM (2x30ml). The combined, 
dried extracts were evaporated and the residue chromatographed with 1% 
MeOH in DCM as eluentto give a beige foam (210mg) m.p. 126-8°. A portion of 
this foam (193mg) was dissolved in tetrahydrofuran (15ml) and hydrogenated at 
23° and 1 atm pressure in the presence of 10% palladium on carbon as catalyst 

1 5 (35mg). After 40 min the mixture was filtered through a glass microfibre filter 
(1 .6]ixn) and the filtrate evaporated to give the title compound (1 47mg) as a 
white solid, m.p. 198°dec. 
T.I.C. (90:10 DCM-MeOH) Rf 0.43 

l.r. (KBrdisc) 3377;2908;1695;1556;1497;1393;1228;761cm-\ 

20 

EXAMPLES 

M.N-f1./Adamantvlmethvn-2.4-riioxo-5-methvl-2.3.4.5-tetrahvdrQ-1Af1.5- 
hBn70ftia?epin-3-vn-N'-Dhenvlurea 

25 Phenyl isocyanate (0.032ml) was added to a solution of intermediate 23 
(O.OSOg) in dry acetonitrile (1rnl). The mixture was allowed to stand at 23° for 
5min, then it was evaporated under reduced pressure. The crude material 
obtained was purified by flash chromatography (eluting with EA/CH 1 :2) to give 
the title compound as a white solid (0.49g). T.l.c. (EA/CH 2:3) Rf=0.39. HPLC: 

30 e.e.=92%, [a]D=-75.lO. M.p.: 173-1780C. H-NMR: 7.44-7.24 (m), 7.05 (t), 6.98 
(bs), 6.17 (d), 5.14 (d), 4.40 (d), 3.50 (s), 3.18 (d), 1.82 (m), 1.60-1.14 (m). 
IR(nujol): 3300-3200 (NH), 1 703,1 659 (C=0), 1 599 (C=C). 

- 35 EXAMPLE 9 
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Nl.[l.rAdamantvlmethx/n.9 A.riioxo -fi-rp.hvdroxvfithvn-2.3.4.5-tetrahvdrQ-1 H-1 .5- 
hpn7nriia2eDiP-'^-Vl)-NI-.nhpnvltjrea 

Phenyl isocyanate (0.013ml) was added to a solution of intermediate 27 
(0.030g) in dry DCM (3ml). The solid obtained after evaporation in vacuo was 
5 purified by flash chromatography (eluting with EA-CH 1:2 then 2:1). The Ms. 
compound was obtained as a white solid (0.039g). M.p. 177-180° T.l.c. EA/CH 
2:1 . Rf 0.58. IR: 3352 (NH+OH), 1695. 1653 (C=0) cm-"" ; 1 H-NMR: 7.802 (dd); 
7.32 (dd); 7.38-7.20 (m); 7.135 (bs); 7.014 (tt); 6.435 (d); 5.12 (d); 4.393 (d); 
4.3-4.18 (m): 3.907 (bd); 3.781 (m); 3.56 (bs): 3.415 (d); 1.824 (s); 1.523 (m); 
10 1.231 (m). 

EXAMPLE 10 

N-[1 -fAdamantvlmethvn-2.4- riinyn-5-f2-hvdrnyvRthvn-2.3.4.5-tetrahvdro-1 H-1 .5- 

hRn7nriiazsnin-3-vll-N'-f3-mRthvlDhenvnurea. 
15 3-Tolyl isocyanate (0.037ml) was added to a solution of intermediate 27 

(0.1 OOg) in dry DCM (12ml). The solid obtained after evaporation in vacuo was 

purified by flash chromatography (eluting with EA-CH 2:1). The title compound 

was obtained as a pale orange solid (0.1 25g). M.p. 155-160° T.l.c. EA/CH 1:1. 

Rf 0.39. IR: 3300, 3150 (NH+OH). 1713, 1688 (C=0). 1612, 1597 (C=C) cm-1; 
20 1 H-NMR: 7.78 (d); 7.40-7.06 (m); 6.86 (d); 6.80 (bs): 6.28 (d); 5.1 1 (d); 4.40 (d); 

4.23 (m);3.91 (m); 3.80 (m); 3.39 (bs); 3.22 (d); 2.20 (s); 1.82 (m); 1.6-1.2 (m). 

EXAMPLE 11 

M-N-f1-fAdamantvlmethvlV2.4-dioxo-5-r2-hv drnyvRthvn-2.3.4.5-tetrahvdro-1H- 

25 1.5-henzodia 7fipin-3-vn-N'-phenvlurea 

Phenyl isocyanate (0.051ml) was added to a solution of intermediate 29 
(0.1 20g) in dry DCM (5ml). The mixture was allowed to stand at 23° for 5min, 
then it was evaporated under reduced pressure. The crude material obtained 
was purified by flash chromatography (eluting with EA/CH 1 :2 then 2:1 ) to give 

30 the title compound as a white solid (0.133g). T.l.c. (EA/CH 2:1 ) Rf=0.58. HPLC: 
e.e.=93.2%, [a]D=-50.2O, M.p.: 165-170°. 

EXAMPLE 12 

N-f5.hijtvl-2.4-ri inxo-1 .^?.methvlbut-1 -vn-2.3.4.5-tetrahvdro-1 H-1 .5- 
35 hBn7Qdia2epi n-3-vn-N'-M-methoxvDhenvhurea 
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4-methoxyphenyl isocyanate (0.070ml) was added to a solution of the 
intermediate 38 (0.085g) in dry DCM (5ml). The reaction mixture was stirred at 
23° for 5 min, then the mixture was directly put on the top of a column and 
purified by flash chromatography (eluting with EA/CH 1 :2 then 1 :1) to give the 
5 tHIe compound as a white solid (0.054g). M.p. 245-248''C T.I.C. EA/CH 1 :1 . 
Rf=0.40. IR: 1697. 1664 (C=0)cm-1; 

EXAMPLE 13 

N-f1-n-Adamantvhmethvl-2.4-dioxo-5-f2 -methoxvethvn-2.3.4.5-tetrahvdro-1H- 

10 hRn2odiazeDin-3-vl]-N'-Dhenvlurea 

Phenyl isocyanate (0.015ml) was added to a solution of intermediate 43 
{0.054g) in acetonitrlle (10ml). The reaction mixture was stirred at 230C for 
30min, then filtered. The solid was washed vvnth acetpnitrile and dried to give 
the title compound as a white solid (0.0485g), M.p.222-40. T.l.c. CH-EA 7:3, Rf 

15 =0.39. IR: 3325 and 3288 (NH), 1647 (C=0), 1595 (C=C) cm-1 ; 

The compound of Example 13 (0.1 07g) was separated Into its enantiomers via 
preparative chiral HPLC, using a Pirkle D-DNBPG C5 column (25cmx2cm id), 
flow rate 20ml/min., at 254nm (UV detector), and eluting with DCM-lPA 93:7 v/v 
20 to give the enantiomer 1 (0.036g) HPLC: retention time 4.00min., enantiomeric 
excess 99.8%. I R (CDCI3): 1691-1664 (CO) cm-V 

Enantiomer 2 (0.41 g) HPLC: retention time 5.50min., enantiomeric excess 
95.6%. IR(CDCl3): 1695-1686 (CO) cm-l. 

25 

EXAMPLE 14 

N-f 1 -(Adamantane-I -methvlV2 ^-dioxo-S-f 3-hvdroxvpropvn-2.3 ^.S-tetrahvrim- 
1 H-1 ■5-benzodiazepin-3-yl]-N'-phRnylt]rea 

Phenyl isocyanate (0.005ml) was added to a solution of intermediate 50 
30 (0.020g) in acetonitrlle (3ml). The solid obtained was filtered, washed with 

diethyl ether and acetonitrlle, triturated with acetonitrile, and dried to give the 
title compound as a white solid (0.024g). Its enantiomeric purity was established 
by chiral HPLC and was found to be 98%. M.p. 186-8°C T.Lc. EA:MeOH 8:2. Rf 
0.33. IR: 3500-3310 (NH+OH). 1695, 1641 (C=0); 1601 (C=C) cm-l; 
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Pharmacy E^^ample 



Capsules or Tablets 

mg/dosage form 

Active ingredient 0.1 

Polyethyleneglycol 1 5.0 
Lactose 52.4 
Starch 30.0 

Magnesium stearate 0.5 
Silicon dioxide 1-0 

Sodium Lauryl Sulphate 1,0 



100.0 

The active ingredient is dispersed in a suitable solvent (e.g. ethanol) together 
with polyethyleneglycol. The solvent is removed. The powder so obtained is 
blended with the other excipients. The blend can be used to fill gelatine 
capsules or compressed using appropriate punches. The tablets can be coated 
using conventional techniques and coatings. 



Active ingredient 0.1 

Povidone 15.4 

Lactose 74.0 

Hydrogenated vegetable oils 3.0 

Silicon dioxide - 1.0 

Sodium Laauryl sulphate 1 .5 

Crospovidone 5.0 



100.0 

The active ingredient is dispersed in a suitable solvent (e.g. ethanol) together 
with povidone. The solution is sprayed on to lactose and the solvent removed. 
The powder obtained is blended with the other excipients. The blend is used to 
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fill gelatine capsules or comprssed using appropriate punches. The tablet can 
be coated using conventional techniques and coatings. 



10 



15 



20 



Oral liquid 
Active ingredient 
ethanol 

Sodium saccharinate 
Propylene glycol 

Injfiction Formulation 
Active ingredient 
Sodium phosphate 
NaOH 
glyerol 

water for injection 



70-100 micrograms/dose 

5-15% 
0.1-1% 
q.b. 100% 



0.1-100 microgramms 

1.50 mg/ml 
qs desired pH (range 3-9) 

10-500 mg/ml 
qs to 0.5-1 0ml 



Pack in glass (ampules) with a rubber stopper (vials, syringes) and a 
plastic/metal overseal (vials only). An inert gas atmosphere (for example 
nitrogen) may be introduced into dead space of container. 

CQK ■ Receptor Binding 



The binding affinity of the compounds of the invention for the CCK-A 
receptor (Pancreas Assay) and CCK-B receptor (guinea pig cortex assay) was 
25 determined using the procedure of G Dal Forno et al J. Pharmacol. Exp & Ther. 
261 - 1056-1063. The pKI values determined vwth respresentative compounds of 
invention were as follows: 
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Compound Ex No 

1 

2 

3 

4 

8 

9 

10 

11 

12 

14 



pKi 



CCK-A 


CCK-B 


6.54 


8,86 


6.02 


8.25 


6.25 


8.62 


5.80 


8.12 


6.4 


9.0 


6.49 


8.85 


6.8 


9.4 


6.14 


9.6 


6.16 


8.69 


6.09 


9.41 



The compounds of the invention are essentially non-toxic and therapeutically 
useful doses. 
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CLAIMS 

1 , Compounds of general formula (I) 




nhcoxr' 



wherein 

r1 represents a Ca-ycycloalkyl, C7.1 1 bridgedcycloalkyl or Ci-ealkyl group 
which alkyi group may be substituted by a hydroxy, C^^alkoxy, phenyl, 

1 0 C^ealkoxycarbonyl, Ca-ycycloalkyl, or C7.1 1 bridgedcycloalkyi group: 
r2 represents a substituted or unsubstituted phenyl group (wherein the 
substltuents may be 1 or 2 of halo, Ci.4alkyl, nitro, cyano, trifluoromethyl, 
trifluoromethoxy. Ci.4alkylthio or (CH2)n wherein r4 is hydroxy, 
Ci.4alkoxy, C02R5' NRSR^, SOgNR^COR^, CONRSSOgR^, or R'* represents a 

1 5 tetrazole, carboxamidotetrazole or 3-trifluoromethyl-1 ,2-4-triazole group, which 
groups may be substituted on one of the nitrogen atoms by a C,^alkyl group: 
r3 represents C3.7cycloalkyl, G7.1, bridged cycloalkyi or Ci.6alkyl which alkyI 
- group may be substituted by a phenyl, C3.7cycloalkyl or Cy.,, bridged cycloalkyi 
group: 

20 r5 represents hydrogen or a Ci.4alkyl group: 

r6 independently represents hydrogen or a Ci_4alkyl group or the group 
SO2CF3: 

R^ represents Ci.4alkyl; 

r8 represents hydrogen or a halogen atom; m is zero, 1 or 2: 
25 X represents oxygen or NH: 

n is zero or 1 ; and pharmaceutically acceptable salts thereof. 

2. Compounds as claimed In Claim 1 wherein X represents the group 
NH. 

30 
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3. Compounds as claimed in Claim 1 or 2 wherein represents 
hydrogen. 

4. Compounds as claimed in any of claims 1 to 3 wherein the groups 
5 and R^ are different 

5. Compounds as claimed in any of Claims 1 to 4 wherein R^ represents 
methyl, propyl, isopropyl. butyl, 3-methylbutyl. 3.3-dimethyl butyl, 2- 
hydroxyethyl, 3-hydroxypropyl, methoxyethyl. ethoxycarbonylethyl, cyclohexyl or 

10 l-adamantylmethyl. 

6. Compounds as claimed in any of Claims 1 to 5 wherein R^ is phenyl 
optionally substituted by methyl, methoxy, dimethylamino, fluoro or carboxy. 

15 7. Compounds as claimed in any of Claims 1 to 6 wherein R^ represents 
1 -adamantyl. 1 -adamantylmethyl, cyclohexylmethyl or 3-methylbutyl. 

8. Compounds as claimed in any of Claims 1 to 7 wherein R^ represents 
methyl, 3-methylbutyi, 2-hydroxyethyl, 3-hydroxypropyl, 2-ethoxycarbonyethyl. 
20 2-methoxyethyl or cyclohexyl and R^ represents 1 -adamantylmethyl. 

i9. Compounds as claimed in any of Claims 1 to 8 wherein R^ represents 
methyl and R^ represents 1-adamantyl. 

25 10. A compound selected from 

N-[1 -(Adamantylmethyl)-2,4-dioxo-5-(2-hydroxyethyl)-2,3.4,5-tetrahydro-1 H-1 ,5- 
ben2odiazepin-3-yl]-N*-pheny!urea; 

N-[1 -(1 -Adamantylmethyl)-2,4-dioxo-5-(2-methoxyethyl)-2,3,4.5-tetrahydro-1 H- 
benzodiazepin-3-yl]-N*-phenylurea ; 
30 N-[1 -(1 -Adamantylmethyl)-2.4-dioxo-5-{3-methylbut-1 -yl)-2.3,4,5-tetrahydro-1 H- 
1,5-benzodia2epine-3-yl]-N'-phenylurea. 

N-[1-(1-Adamantylmethyl)-2,4-dioxo-5-(cyclohexyl)-2,3.4.5-tetrahydro-1 H-1,5- 
. benzodia2epine-3-yl]-N -phenylurea. 
N-[1 -Adamantylmethyl)-2.4-dioxo-5-(3-methylbut-1 -yl)-2,3,4,5-tetrahydro-1 KI- 
SS 1 ,5-benzodiazepine-3-yl]-N -[3-(N.N-dimethylamino)phenylurea. 
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N-[1-Adamantylmethyl)-343{N.N-dimethylamino)phenyloxycarbony^ 

dioxo-5-(3-methylbut-1-yl)-2.3,4.5-tetrahydro-1H-1.5-benzodia2epine. 

N.[1-(AdamantylmethyI)-2,4-dioxo-5-(3"hydroxypropyI)-2.3.4.5-tetrahydro-1H- 

I , 5-ben2odia2epin-3-yl]-N'-phenylurea; 

5 N-[1-(Adamarrtylmethyl)-2,4-dioxo-5-(2-ethoxycarbonylethyl)-2,3,4,5-tetr^ 
1 H-1 ,5-ben2odiazepin-3-yl]-W'-phenylurea, and enantiomers thereof. 

II. A cx)mpound selected from 

1-(1-Adamantan-1-yl-5-methyl-2.4-dioxo-2.3.4.5-tetrahydro-1H- 
10 benzoIb][1,4]diazepine-3-yl)-3-m4olyl-urea; 

1 -(1 -Adamantan-1-yl-5-methyl-2,4-dioxo-2,3.4,5-tetrahydro-1 H- 

benzo[b][1 ,4]diazepine-3-yl)-3(4-fluoro-phenyl)-urea; 

3-[3-(1-Adamantan-1-yl-5-methyl-2.4-dioxo-2,3,4,5-tetrahydro-1H- 

benzo[b][1 ,4jdiazepine-3-yl)-ureido]benzoic add; and more especially 
15 enantiomers thereof. 

12. A compound as claimed in any of Claims 1 to 1 1 for use in therapy. 

13. The use of a compounds as defined in any of claims 1 to 11 in the 
20 manufacture of a medicament for the treatment of conditions where modification 

of the effects of gastrin and or CCK is of therapeutic benefit. 

14. A pharmaceutical composition comprising a compound as defined in 
any of Claims 1 to 1 1 in admixture with one or more physiologically acceptable 

25 carriers or excipents. 

15. A method of treatment of a mammal including man for conditions 
where modification of the effects of gastrin and or CCK is of therapeutic benefit 
comprising administration of an effective amount of a compound as defined in 

30 any of Claims 1 to 7. 

16. A process for the preparation of a compound of formula (I) which 
comprises 



W094/25445 



PCT/EP94/01253 



45 

(a) reacting an amine of formula (11) wherein R\R^R^ and m are as defined in 
formula (I) 




5 

with an isocyanate R^NCO and compound of R^XCOCI wherein R^ and X have 
the meanings defined in formula (I); 

(b) reacting a compound corresponding to formula (1) but wherein R^ or R^ 
10 represents a hydrogen atom with an alkylating agent R^Y or R^Y wherein Y is a 
leaving group and R^ or R^ is an optionally substituted alkyi group as defined in 
formula (I) and thereafter If necessary or desired either before or after any 
separation into its stereochemical isomers the conversion of one compound of 
the invention Into another compound of the invention. 

15 

1 7. Compounds of general formula (1) 



1 

R 




20 wherein 

R"! represents a Cs-ycycloalkyI, C7-1 1 bridgedcycloalkyi or Ci.s^lkyl group 
which alkyI group may be substituted by a hydroxy, phenyl, 
C^^alkoxycarbonyl, C3_7cycloalkyl. or C7.1 1 bridgedcycloalkyi group; 
r2 repreisents a substituted or unsubstituted phenyl group (wherein the 
25 substituents may be 1 or 2 of halo, Ci.4alkyl, nitro, cyano, trifluoromethyl, 
trifluoromethoxy, C-|.4alkylthlo or {CH2)n wherein R^ is hydroxy, 
Ci:4alkoxy. C02R5* NR^R^ SOgNR^COR^, CONR^SOgR^ or R^ represents a 
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tetrazole. carboxamidotetrazole or 3-trifluoromethyl-1 .2-4-triazole group, which 
groups may be substituted on one of the nitrogen atoms by a C^^alkyl group; 

represents C3.7cycloalkyl, Cj.^^ bridged cycloalkyi or C^^galkyl which alkyi 
group may be substituted by a phenyl, C3.7cycloalkyl or Cy.^^ bridged cycloalkyi 
5 group: 

r5 represents hydrogen or a Ci .4alkyl group: 

r6 independently represents hydrogen or a Ci.4alkyl group or the group 
SO2CF3; 

R^ represents C^^alkyl; 
10 r8 represents hydrogen or a halogen atom; m is zero, 1 or 2; 
X represents oxygen or NH; 

n is zero or 1 ; and pharmaceutically acceptable salts thereof. 
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